/ 



(12 ) INTERNATIONAL APPLICATION \ 

(19)W orldI»tel«ect«alP roP ertyOrganization 

1 ' international Bureau 




PCT 



^_ — ~~ C12N 

!S1) ,„ tt ™.«>p»><»' c| ■ !!,, "* , " > °' , 

English 

(25) Filing Language: 



(26) Publication Language: 



English 



(30) Priority Data: 

09/496,914 
09/560,875 
09/598,075 
09/620325 
09/654,936 
09/663,561 
09/693,325 
09/728,422 



3 February 2000 (03.02.2000) 
27^12000(27.04.2000 

^0June2000(20.06.2W 
19 July 2000 (19.07.2000) 
lSeptember20G0 (01.09.2000 
ISSeKmber 2000(15.09.2000 
SStober 2000 (20.10.2^ 
SONovember 2000 (30.11.2000) 



US 

us 

us 

us 

us 

us 

us 

us 



(63>R e 1 ated by coatin U atio n (CON)orco 0 «aua« i on- i a-part 
(OP) to earlier applications: ^ m A (cm 



US 
Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 

US 

Filed on 



09/496,914 (Cfl>) 
3 February 2000 (03.02.2000) 
3 09/560,875 (CIP) 

27 April 2000 (27.04.2000) 
09/598,075 (CIP) 
20 June 2000 (20.06.2000) 
09/620,325 (CIP) 

"-"sags 

'SSSSSS 

20 October 2000 (20.10.2000) 
™ 09/728,422 (OP) 

30 November 2000 (30.U.2000) 



S .• , ^ designated Slates except US): HYSEQ, 

m C« A N P g'^£ Almanor Avenue, Sunnyvale, CA 

94086 (US). 

(72) Inventors; and , . TANG, V., Tom 

^ 75 ^ Inventors/Applicants (for «S CA 95118 

^ ^ [US/US]; 4230 » ^het, Way, 

£ »uW 



— ^1 rA 94404 (US). ZHOU, Pi«8 

Boulevard, Foster C>* CAj^^ CA o5014 

[CNAJSV, 7595 »^ 49^ Stoba Drive, San 
(US).XU,Chon gl »n tUS«S] 49l ^ N 

Jose, CA 95130 (US). CAO, ™«°B 1 ^ 

Avenue, ««. 

Yuoquing [CN/USl; 280 ^ A lcNAJS ]; 

Sunnyvale, CA 94086 ^ ^^fig W WANG, 
15 56 Kooser Road S^ Jose CA ^ CA 

Dunrui [CNAJS]; 932 U * ^ 744 Stendah l 

95035 (US). WANG , ^NG, J* [CNAJSJ; 

Lane, Cupertino, CA 95014^ REN, 

4930 Poplar Terrace JamP^;^ Court. Cupertino, 
Feiyan [US/US]; 7703 Oak 031 p^g 

CA 95014 (US). CHEN, W Zhi, 

Rsh Street, Foster J^ W^ CA 
W ei [CWUS1; 836 Al uras A ^ s] l62l S . Mary 
94085 (US). XUE, Arion&J ^ ' Yonghong 
Avenue, Sunnyvale, ^ WJUS) ca ^ 

CA 95124 (US). 

_ w int7 Tevin, Cohn, Ferris, 
(74) Agent: ^^^aJCenU., Boston. 
Glovsky, and Popeo, r.v- , 
MA 021 11 (US). 

• 11. AF AG AUAM.AT.AU, 
(81) Designated States CA CH.CN.CR.CU.C2, 
( A2^A,BB,BG BR,BY,BZ,CA, H QM _ 

DE,DK,DM,DZ^BE,K.FIG13 ^ clK>L r, 

n. ARIPO patent (GH, GM, 
(8 4) Designated Statw £»J* ^ UQ z^, Eurasian 
1 V,^,^. M ^- S ^ S ^RU,TJ,mBurope^ 
P^ent(AM,AZ,Mg^MD' ^^^K- 
patent (AT, BE, CftCT . >»• t (BF , B J, CF, 



L ubu :i - — report ** 10 * Kpttblished 

upon receipt of that report 

ance Notes on Lomsan Gazette, 
ningofeachregular issue of the ^1 



s ^^^^^^ 

1^ uses thereof. 



WO 01/57190 PCT/US01/04098 

NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly 1 ' in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence, cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, con taining the polynucleotides of the invention, ceils genetically engineered to contain such 
3 5 polynucleotides and cells genetically engineered to express such polynucleotides. 

1. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Hie 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the (Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N 
10 is any of the four bases. In the amino acids provided in the Sequence Listing, * corresponds to the 
stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 

1 5 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences thai 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-29.52, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequence having at least 90% identity to an identifying sequence of SEQ ID NO: 1-984, 1969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 

20 be 100 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
sequence information can be a segment of any one ofSEQ ID NO:l-984, 1969-2952, 3937-3942 or 
3949-3954 that uniquely identifies or represents the sequence information of SEQ ID NO: 1-984, 

25 1969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 

30 . to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

35 reverse or direct complements) according to the invention have numerous applications in a variety 
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of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 
5 In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art. In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ IDNO:l-984, 1969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 

10 expressed genes or, as well known in the art and exemplified by Vollrath et al., Science 258:52-59 
(1 992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the full length protein 

1 5 coding sequences of SEQ ID NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO: 1-984, 1 969-2952, 3937-3942 or 3949-3954. The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID NO:l- 

20 984, 1969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g. orthologs) of any of the proteins recited above; or (e) a polynucleotide mat encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 

25 amino acid sequence set forth in the Sequence Listing. 

_. ... The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

comprising any of the amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or me corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 

30 polynucleotideshaving a nucleotide sequence set forth in SEQ ID NO:l-984, 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 

35 identity) that preferably retain biological activity are also contemplated. The polypeptides of the 
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invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

1 0 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

15 as hybridization probes, use as oligomers, or primers, for PGR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
10 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
15 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 

detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
5 activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
10 family (as set forth in Tables 4 and 1 1). If no homology is set forth for a sequence, then the 

polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 
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4. DETAILED DESCRIPTION OF THE INVENTION 



4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
20 and/or immunologic activities of any naturally occurring polypeptide. According to the 

invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 

i 

Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 

25 appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 

30 polynucleotides by base pairing. For example,, the sequence 5'-AGT-3' binds to the 

complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 

complementarity between the nucleic acid strands has significant effects on the efficiency and 

i 

3 5 strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem ceils that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
10 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

I J ilKaUUC, UUl CtlC llUl immtU LV, piUAHV/U^AO, cum ^ui^ivj. mwuuiuu*4 b \— — ' 

elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 

25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 

35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30. 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
IDNOs:l-20. 

10 Probes may, for example, be used to determine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

15 Sambrook, J. et al., 1989, Molecular Ciorring: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 

20 information from the nucleic acid sequences of SEQ ED NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO: 1 -1 -984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 

25 mer is fully matched in the human genome is 1 in 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen- 

30 mer segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

35 with a single mismatch is calculated by multiplying the probability for a full match (l-*4 25 ) times the 
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increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 

10 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 

1 5 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 

20 preferably at least about 9 amino acids and most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity. 

25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 

30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 

35 protein portion may or may not include the initial methionine residue. The methionine residue 
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may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiqiutination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant"(or "analog'*) refers to any polypeptide differing from naturally 

10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g. 9 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 

15 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 

20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 

25 another amino acid having similar structural and/or chemical properties, le. 9 conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 

10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

15 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

25 . _ The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 

30 unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
5 in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

1 5 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell. "Secreted" proteins include without limitation proteins secreted wholly 
{e.g. , soluble proteins) or partially {e.g. , receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P. A. and 
Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
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to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 
5 In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

10 sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (z.e. , the number of individual residue substitutions, additions, and/or deletions in a 

15 substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g. , mutant, amino acid 
sequences according to the invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity . Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the purposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression characteristics are considered substantially equivalent. For the purposes of 
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determining equivalence, truncation of the mature sequence (e.g., via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods Enzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
15 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. - 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960; (c) a 
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polynucleotide which is an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-1968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
10 domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

1 5 The present invention also provides genes corresponding to the cDNA sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5 ! and 3' sequence can 

20 be obtained using methods known in the art For example, full length cDNA or genomic DNA that 
corresponds to any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridization conditions using any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ED 

25 NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplification of genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and genomic sequences) obtained from one or more public databases, such as 
30 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
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75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

10 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

1 5 The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO: 1 -984, 
1969-2952, 3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 

20 3949-3954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. 

25 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, can be obtained by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. Evol. 
36 290-300 (1993) and Altschul SJF. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a 

30 FASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
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The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 

10 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 

1 5 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 

20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site . of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 tho^e of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightly in sequence from the corresponding region in the template DNA can generate the desired 

17 



WO 01/57190 PCT/US01/04098 
amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 
5 A further technique for generating amino acid variants is the cassette mutagenesis 

technique described in Wells et al., Gene 34:315 (1 985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
1 5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 
20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ED NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 
25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 

30 nucleotide sequences for jo inin g to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 

35 selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
5 having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral . 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 or a fragment thereof is inserted, in a forward or reverse 

10 orientation. In the case of a vector comprising one of the ORFs of the present invention, the 
vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORP. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 

15 PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNHlSa, pNH46a (Stratagene); pTrc99A, 
pKK223-3,pKK233-3,pDR540,pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et aL, 

20 Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked 11 means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 

25 or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 

30 lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-L Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene ofE. colv 

35 and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
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transcription of a downstream structural sequence. Such promoters can be derived from operons 

encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 

phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 

assembled in appropriate phase with translation initiation and termination sequences, and 

5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 

fusion protein including an amino terminal identification peptide imparting desired 

characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 

Useful expression vectors for bacterial use are constructed by inserting a structural DNA 

10 sequence encoding a desired protein together with suitable translation initiation and termination 

signals in operable reading phase with a functional promoter. The vector will comprise one or 

more phenotypic selectable markers and an origin of replication to ensure maintenance of the 

vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 

transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 

« 

15 within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 

20 (ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 

25 appropriate means {e.g. , temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifiigation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et aL; Nat. Biotech, 17:870-872 (1999), incorporated herein by 

30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 

35 
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4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949.3954, or fragments, analogs or 
5 derivatives thereof. An "antisense 11 nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 

10 strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 

derivatives and analogs of a protein of any of SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

15 of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5* and 3' sequences which flank the coding region that are not 

20 translated into amino acids (ie., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein {e.g., SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 

25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 

30 usiAg procedures known in the art. For example, an antisense nucleic acid {e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 

acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 

i 
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Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymetiiylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
5 inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyU2-thiouracil > 
beta-D-mannosylqueosine, 5-methoxycarboxymethyluracil, 5-methoxy uracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-chaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 

15 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

20 protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 

30 the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

35 double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 
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strands run parallel to each other (Gaultier et al (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2 , -o-methylribonucleotide (Inoue et al 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al (1987) 
FEBS Lett 215:327-330). 

5 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
♦single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

10 Thus, ribozymes (e.g., hammerhead ribozymes (described in HaselhofFand Gerlach (1988) 

Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein (i.e. 9 SEQ ID NO: 1- 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 

15 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding mRNA. See, e.g., 
Cech et al U.S. Pat No. 4,987,071 ; and Cech et al U.S. Pat. No. 5,1 16,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
a pool of RNA molecules. See, e.g., Bartel et al, (1993) Science 261:1411-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. etal (1992) Ann. NY. Acad Set 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

25 In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al (1996) Bioorg Med 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

30 mimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. Hie neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al (1996) above; 

35 Peny-O'Keefe et al (1996) PNAS 93: 14670-675. 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 

gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 

PNAs of the invention can also be used, e.g. , in the analysis of single base pair mutations in a 

5 gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 

combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

primers for DNA sequence land hybridization (Hyrup et al (1996), above; Perry-O'Keefe (1996), 

above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 

1 0 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
fonnation ofPNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

15 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

20 phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

5 f -(4-methoxytrityI)amino-5 -deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA (Mag et al (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5 f PNA segment and a 3' 
DNA segment (Finn et al (1996) above). Alternatively, chimeric molecules can be synthesized 

25 with a 5' DNA segment and a 3 f PNA segment. See, Petersen et al. (1975) Bioorg Med Chem 
Lett 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, <?.g.,Letsinger etal, \9S9,Proc. Natl. Acad Set U.S.A. 86:6553-6556; 
30 Lemaitre etal, 1987, Proc. Natl Acad Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
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peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 



4.5 HOSTS 

5 The present invention further provides host cells genetically engineered to contain the 

polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 

1 0 with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 

1 5 naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 

20 DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

25 The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1 986)). The host cells containing one of the 

30 polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 

35 COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
5 RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 

10 protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

15 from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 

20 SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 

25 Finally, high performance liquid chromatography (HPLC) can be employed for final purifier 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
30 or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 

Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, ox 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
35 may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 

10 negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

15 protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 

20 of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 

Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 

25 the use of one or more selectable marker genes that are contiguous with the targeting-DNA, 

allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 

30 selectable marker flanks the targeting sequence, and such that a correct homologous 

recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 

this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 

Chappel; U.S. Patent No. 5,578,461 to Sherwin et aL; International Application No. 

PCT/US92/09627 (WO93/09222) by Selden et ah; and International Application No. 

5 PCT/US90/06436 (WO91/06667) by Skoultchi et aL, each of which is incorporated by reference 

herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding full 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

15 the nucleotide sequences set forth in SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity . Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 

30 be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et aL, Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et aL, J. Amer. 
Chem. Soc. 114, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
5 polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

1 0 Protein compositions of the present invention may further comprise an acceptable carrier, 

such as a hydropbilic, e.g., pharmaceutically acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucieotide fragments which differ from a 

15 nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 

20 sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 

25_ example, ^generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 

30 cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 

35 or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

15 and immuno-affinity chromatography. See, e.g., Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
Manual, Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 

25 activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 

30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 
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The proteins provided herein also include proteins characterized by amino acid sequences 

similar to those of purified proteins but into which modification are naturally provided or 

. deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 

made by those skilled in the art using known techniques. Modifications of interest in the protein 

5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 

selected amino acid residue in the coding sequence. For example, one or more of the cysteine 

residues may be deleted or replaced with another amino acid to alter the conformation of the 

molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 

well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 

10 alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 

15 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 

20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S. A. 

25 (the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 

30 culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (Le. y from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 

35 heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 
respectively. Hie protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
1 0 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
1 5 homogeneous isolated recombinant protein. The protein thus purified is substantially free of 

other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted.. 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 

antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

30 ' steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et aL, Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
5 University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et aL, J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et aL, Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et aL, J. Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

10 (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
1 05-3 1 (1982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et aL, J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

20 correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 

25 polypeptide are fused in-frame to each olher. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
35 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
5 and differentiative disorders, e,g., cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 
A chimeric or fusion protein of the invention can be produced by standard recombinant 

10 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
axe ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 

15 be synthesized by conventional techniques including automated DNA synthesizers. 

Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 

20 Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

25 4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
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the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

1 0 Other methods inhibiting expression of a protein include the introduction of antisense 

molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

1 5 The present invention still further provides cells genetically engineered in vivo to express the 

polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
the cell These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

20 Knowledge of DN A sequences provided by the invention allows for modification of cells to 

. permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 

25 operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 
InternationalPubhcationNo. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 

30 intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 

3 5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
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be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachment regions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

1 0 which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 

1 5 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 — not result in the stable integration of the negatively selectable marker. Markers useful for this - 

purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
xanlhine-guaninephosphoribosyl-transferase(gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,07 1 to Chappel; 

30 US* PatentNo. 5,578,461 to Sherwinet aL; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet aL; and International AppUcationNo. PCT/US90/06436 
(WO91/06667)by Skoultchi et aL, each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 



WO 01/57190 PCTAJS01/04098 
In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

10 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 

15 polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 

20 known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 

2 5 polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 

30 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
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identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28 1 22, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
5 invention promoter is either activated or inactivated to alter the level of expression of the 

polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
10 confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 

1 5 identified herein. Uses or activities described for proteins of the present invention may be 

provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

20 inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 

25 target gene products, either at the level of target gene/protein expression or target protein -~- - 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 

30 helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 

i 

35 4.10.1 RESEARCH USES AND UTILITIES 
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The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 
10 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
ah antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
15 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et aL, Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 
20 determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

-25 — development or in a disease state); and, of course, to 

Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 
30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

35 
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4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 



4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 

15 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 

20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+)> 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 

25 in: Current Protocols in Immunology, Ed by J, E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol 
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 

30 et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
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and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
5 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVriesetal, J.Exp. Med. 173:1205-1211, 1991; Moreauetal., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6— Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 

U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 1 --Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 
9-Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al.*, Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger etal., Eur. J. Immun. 11:405-411, 1981; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai etal., J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 

35 proteins which currently must be obtained from non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 

tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 

cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 

effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 

specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Fit- 

3L), any of the interleukins, recombinant soluble IL-6 receptor fused to EL-6, macrophage 

10 inflammatory protein 1 -alpha (MDM-alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 
growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 

15 for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 

20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 

25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 

3 0 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 

35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
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of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
5 to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

10 promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et aL, Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

15 accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 

20 sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 

25 Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

30 biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 

35 growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 

treat consequent myelo-suppression; in supporting the growth and proliferation of 

megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 

various platelet disorders such as thrombocytopenia, and generally for use in place of or 

5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 

hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 

hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 

those usually treated with transplantation, including, without limitation, aplastic anemia and 

paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

10 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 

transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 

as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

15 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
Proc. Natl. Acad. Sci. USA 89:5907-5911, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R.E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. L 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

35 1 4.10.6 TISSUE GROWTH ACTIVITY 
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A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
5 circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
10 of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 
useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
15 periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 

20 present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 

other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 

25 use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 

defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 

30 provide environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 

35 an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 
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The compositions of the present invention may also be useful for proliferation of neural 

cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 

nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 

involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 

5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 

peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 

lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 

accordance with the present invention include mechanical and traumatic disorders, such as spinal 

10 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 

resulting from chemotherapy or other medical therapies may also be treatable using a 

composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
1 5 insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
20 desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 
25 A composition of the present invention may also be useful for promoting or inhibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
30 International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 714 12 (Maibach, H. I. and Rovee, D. T„ eds.), Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84 (1978). 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 
5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 

10 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 

15 herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 - venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens-Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffinann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
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test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
10 in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 

15 limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimuiation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:11 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 

35 compositions of the invention on the development of that disease. 
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Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
5 reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 

10 autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 

15 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
imlnune response. For example, enhancing an immune response may be useful in cases of viral 

20 infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 
Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 

25 patient Another method of enhancing a^ 

cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

30 A polypeptide of the present invention may provide the necessary Stimulation signal to T 

cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 

35 MHC class I alpha chain protein and p2 microglobulin protein or an MHC class II alpha chain 
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protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
5 an antisense construct which blocks expression of an MHC class II associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject m^y be sufficient to overcome tumor-specific tolerance in the subject. 
10 The activity of a protein of the invention may, among other means, be measured by the 

following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
15 Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et aL, Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
' Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 
20 Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
25 Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
30 M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 
35 dendritic cells that activate naive T-cells) include, without limitation, those described in: Guery 
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et bL v J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 182:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
5 Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 
10 13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
15 include, without limitation, those described in: Antica et al., Blood 84:1 1 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:111-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

20 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

25 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

30 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91 :562-572, 1972; Ling et al., Nature 321 :779-782, 1986; Vale et al., Nature 
5 321:776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095,1986. 

4.10.9 CmMOTACTIC/CHEMOKIP^ETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 

10 activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 

1 5 modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

20 stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 

25 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 

30 M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 

35 
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4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 

5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 

1 0 Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 

tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 

hemangiopericytoma and Karposi ' s sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

15 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceuticaliy 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

20 with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 
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In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
5 tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 

(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al., 
10 Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 



4.10J2 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstf ate activity as receptor, 
1 5 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
20 integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be usefol as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
30 ■ Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays^ affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon-14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

15 4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 

20 utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 

25 diminution in complex formation between the novel polypeptides and an appropriate cell line, _ 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 

35 fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 282:63-6% (1998). 
5 Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 

organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 

10 For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
Biotechnol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Dorner et al., BioorgMed Chem, 4(5)1709-15 (1996) (alkylated dipeptides). 
Identification of modulators through use of the various libraries described herein permits 

1 5 modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

20 The binding molecules thus identified may be complexed with toxins, e.g., ricin or 

cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 



4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly usefixl for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 

30 expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 

35 that modulate (i e. t increase or decrease) biological activity of a polypeptide of the invention. 
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Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. The response of the two cell populations to the addition of 
5 ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 
inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

1 0 comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose iigand has been identified, is produced in a host ceil. The cell is then incubated 

1 5 with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

20 4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 

25 process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 

30 endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
. over production of cytokines such as TNF or IL-1. Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 

35 limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
10 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 
20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
-25 nervous systems: - - - - - 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
30 results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 
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(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis; 

5 (v) lesions associated with nutritional diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 
10 (vi) neurological lesions associated with systemic diseases including but not limited to 

diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

1 5 (viii) demyeiinated lesions in which a portion of the nervous system is destroyed or 

injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

20 system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased production of a neuron-associated molecule in culture or in vivo, e.g. , 

choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art. In prefen-ed, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 

30 forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 

5 trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 

well as other components of the nervous system, as well as disorders that selectively affect 

neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 

muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

1 0 poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 

(Charcot-Marie-Tooth Disease). 



4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 

1 5 activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 

20 effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or components); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

25 (including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunogiobulin-like activity (such 

30 as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 

i 
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The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

10 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

15 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

20 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 

25 invention can be placed on the array to detect changes from those sequences. - 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

30 4,10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 23:129. 
35 Induction of the disease can be caused by a single injection, generally intradermal^, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
1 0 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
1 5 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 

25 - polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about 0.01^g/kg to 100 mg/kg of body weight, with 
the preferred dose being about 0.1|ig/kg to 10 mg/kg of patient body weight. For parenteral 

30 administration, polypeptides of the invention Will be formulated in an injectable form combined 
with a pharmaceutical^ acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 

35 The preparation of such solutions is within the skill of the art. 
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4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
5 including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

10 fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

15 M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-15, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-a and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce.a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or antithrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or antithrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
1 0 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

15 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

, 4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
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ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
5 a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
10 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effecti ve dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
1 5 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

20 Pharmaceutical compositions for use in accordance with the present invention thus may 

be formulated in a conventional maimer using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutical^. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 

25 dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

lyophilizing processes. Proper formulation is dependent upon the route of administration chosen. 
When a therapeutically effective amount of protein or other active ingredient of the present 
invention is administered orally, protein or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 

30 the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 

35 soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
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pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
5 about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 

10 active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or - 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 

1 5 other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks ! s solution, Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 

20 barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 

25 liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

30 preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 

35 purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 

10 suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 

15 invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in 

20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an.added preservative. The compositions may take such forms as suspensions, solutions or 

25 emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

30 vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 



68 



WO 01/57190 PCTYUS01/04098 
solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
5 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

10 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/y benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

1 5 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1 :1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

25 known examples of delivery vehicles' or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 

30 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
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carbonate, calcium, phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

polymers such as polyethylene glycols. Many of the. active ingredients of the invention may be 

provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 

acceptable base addition salts are those salts which retain the biological effectiveness and 

5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 

such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 

the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 

10 protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 

1 5 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 

20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

35 attending physician will administer low doses of protein or other active ingredient of the present 
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invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 |ig to about 100 mg (preferably about 0.1 jig to about 10 mg, more preferably 
about 0.1 jLXg to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

1 0 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

15 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 

20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 

25 may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 

30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

35 glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 
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In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 

5 (including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
polyethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 

10 The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

15 compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-ot and TGF-p), and 
insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
... regeneration will be determined by the attending physician considering various factors which 

25 modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known, growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mammalian subject Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.12.3 EFFECTIVE DOSAGE < 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 

10 intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 

15 appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC 50 as determined in cell culture (i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 

20 Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD 5 o (the dose lethal to 50% of the 

25 population) and the ED 50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD 50 and ED 50 . Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

30 of circulating concentrations that include the ED 5 o with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 

35 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
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desired effects, or minimal effective concentration (MEC). The MEC wiU vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 
5 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%, In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 
10 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 ^ig/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 |ig/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

1 5 The amount of composition administered will, of course, be dependent on the subject 

being treated, on the subjects age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

20 . The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 

invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 

25 appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

30 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a t» F a b' and F( a b')2 
fragments, and an F a b expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 

35 by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
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such as IgGi, IgG 2 , and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, ' 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 

10 of the full length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide forms a specific 
immune complex with the full length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat. Acad Sci. USA 78: 3824-3828; Kyte and Doolittle 1982, J. 
Mol Biol 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
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Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 



5.13.1 Polyclonal Antibodies 

5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

1 0 recombinant^ expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include m 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

15 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoafEnity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody 11 (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
35 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
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binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1975). In a hybridoma method, a mouse, 
5 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. ' . 
The immunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin 

10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclona l Antibodies: 
Principles and Practice, Academic Press, (1986) pp. 59-103). Immortalized ceil lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 

15 Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol. 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

35 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
5 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1 640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 

10 example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding me monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

1 5 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

20 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 

example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 

coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 

25 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

30 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 

35 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et'al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
Science. 239:1534-1 536 (1988)), by substituting rodent CDRs or CDR sequences for the 
5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

10 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.. 

15 2:593-596(1992)). 

5.133 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al, 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

30 including phage display libraries (Hoogenboom and Winter, J. Mol. BioL 227:38 1 (1 991); 
Marks et al., J. Mol. Biol.. 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
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is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661 ,01 6, and in Marks et al. (Bio/Technology 10, 779-783 (1 992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-51 (1 Q96V>; Neuberper fNature Biotechnology 14. 826 (1996)); and 
5 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

10 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

1 5 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An exampjej>f a method of producing a nonhuman host, exemplified as a mouse, lacking 

25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

35 an expression vector containing a nucleotide sequence encoding a light chain into another 



80 



WO 01/57190 PCT/US01/04098 
m amm alian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
5 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

i " 

5.13.4 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
10 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
1 5 may be produced by techniques known in the art including, but not limited to: (i) an F( a b«)2 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F a b fragment generated 
by reducing the disulfide bridges of an F^ fragment; (iii) an F ab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

20 5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor submit. 

25 Methods for making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature. 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

30 potential mixture often different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al, 1991 EMBQ J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

35 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
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preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy : chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
5 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al., Methods in Enzvmology. 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

1 0 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

15 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

20 prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab 9 fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

25 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

30 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab* fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as triggier the lytic activity 

35 of human cytotoxic lymphocytes against human breast tumor targets. 
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Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 1 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

10 heavy-chain variable domain (Vh) connected to a light-chain variable domain (V L ) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

15 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD 16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
. No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g:, the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

1 0 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

15 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
20 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
2,2 B^ 131 I, 131 In, 9 °Y,and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succiniinidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
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compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dini1robenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon-14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. ' 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
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formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
5 identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 

10 aL, J. Mol. BioL 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase "system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as enzymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

15 As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 

20 computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 

25 invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 

30 fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith-Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 

35 skilled artisan can readily recognize that any one of the available algorithms or implementing 



WO 01/57190 PCT/US01/04098 
software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids,.more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, "a target structural motif, 11 or "target motif," refers to any rationally 

selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which, is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

15 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 15241:456 (1988); and Dervan 
25 et al., Science 251 :1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

1 0 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

15 In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 

25 Amsterdam, The Netherlands (1 986); Bullock, G.R: et al., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1 985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 
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In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

1 0 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

1 5 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, aciministration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 
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4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 
encoded by the nucleic acid. In detail, said method comprises the steps of: ' 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 
invention, or nucleic acid of the invention; and 
5 (b) determining whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 
polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 
10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 
polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
invention for a time sufficient to form a polypeptide/compoimd complex, and detecting the 
complex, so that if apolypeptide/compound complex is detected, a compound that binds to a 
1 5 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 
comprise contacting a compound with a polypeptide of the invention in a cell for a time 
sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 
20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
activity of a polypeptide of the invention (that is, increase of decrease its activity, relative to 
activity observed in the absence of the compound). Alternatively, compounds identified via such 
25 methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that, is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 
30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 
the like are selected at random and are assayed for their ability to bind to the protein encoded by 
35 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
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As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptide peptides, for example see Hurby et al, Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 
10 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF* for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
15 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 

ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
20 Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 

from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 

25 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 
30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
35 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
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hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

10 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

1 5 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human _ 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue. of Science (265:1981f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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420 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e. , small nucleic acid segments, may be readily prepared by, for 1 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye& Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagataef al, 1985;Dahlenef a/., 1987; Morrissey& Collins, (1989) Mol. Cell 

10 Probes3(2) 189-207) or by covalent binding of base modified DNA (Keller et al, 1988; 1989);all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1994) Proc. Nati. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 

15 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, EL) is also selling suitable material that could be used. Nunc 

20 v Laboratories have developed a method by which DNA can be covalently bound to the microwell 
surface termed Covalink NH. CovaLinkNH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 

. 5_-end by a phosphoramidatebond, Rowing immobilization of more than 1 pmol of DNA 

25 (Rasmussenef a/., (1 991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5-end has 
been described (Rasmussen et al., (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al., (1 983) Nucleic Acids Res. 1 1(8) 65 13-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 

30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 

grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLinkNH via an phosphoramidatebond, the oligonucleotide terminus must have a 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 
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More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 10 min. at 95°C and cooling on ice for 10 min. Ice-cold 0.1 M 1-methylimidazole, 
pH 7.0 (1-Melm 7 ), is then added to a final concentration of 10 mM l-Melm?. A ss DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 
5 Carbodiirnide0.2 M l-ethyl-3-(3-dimemylammopropyl)-carbodiimide(EDC), dissolved in 

1 0 mM 1 -Melm 7 , is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with die present invention is that 

described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3'-reagentthrough the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotides then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 

20 employed in the chemical synthesis of oligonucleotides direcdy on a glass surface, as described by 
Fodotetal. (1991) Science 25 1(4995) 767-73, incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et al (1 991) Nucleic Acids Res. 
19(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 

25 To link an oligonucleotideto a nylon support, as described by Van Ness et al (1 991), 

requires activation of the nylon surface via alkylation and selective activation of the 5'-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al., (1 994) PNAS USA 91 (1 1) 5022-6, incorporated 

3 0 herein by reference). These authors used current photolithographictechniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, niiniaturized arrays, utilize photolabile 
5-protected N-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 

3 5 generated in this manner. 
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421 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sambrook et al (1989) describes 
5 three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/dr 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in multiwell plates. About 1 00- 1 000 ng of DNA samples may be 
10 prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction en2ymes as described at 9.24-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment 

Low pressure shearing is also appropriate, as described by Schriefer et al (1 990) Nucleic 
1 5 Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell . The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 
fragmentationmethods. 

20 One particularly suitable way for fragmenting DNA is contemplated to be that using the two 

base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

25 The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 

between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (Cv/JI**), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC 1 9 (2688 base pairs). Fitzgerald et al ■ (1 992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JI* * digest of pUC 1 9 that was size 

30 fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
M13 cloning vector. Sequence analysis of 76 clones showed that Cv/JI** restricts pyGCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 

35 agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
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ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
cfuickly to 2°C to prevent renaturation of the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the ait 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 

1 0 Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By offset printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselectednumber of rows and columns, separate subsets (subarrays) 

1 5 may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96- well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 

20 prepared. By using a 96-pin device, all samples may be spotted on one 8 x 1 2 cm membrane. 

Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 

25 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
3 0 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
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variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 
All references cited within the body of the instant specification are hereby incorporated by 
5 reference in their entirety. 

5.0 EXAMPLES j 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 
A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
1 0 human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences which 
flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotideprobes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
1 5 into groups of similar or identical sequences. Representative clones were selected for sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
20 Amplification of cDNA Ends) was performed to further extend the sequence in the 5' direction. 

5.2 EXAMPLE 2 
Assemblage of Novel Nucleic Acids 

The contigs or nucleic acids of the present invention, designated as SEQ ID NO f l 969-2951, 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 

25 used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 
1 14, and UniGene version 101) that belong to this assemblage. The algorithm terminated when 
there was no additional sequences from the above databases that would extend the assemblage. 
Inclusion of component sequences into the assemblage was based on a BLASTN hit to the 

30 extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID NO:2953-3936, and 3949-3954) of the present invention, and 
their corresponding nucleotide locations to each of SEQ ID NO: 2953-3936 and 3955-3960. Tables 
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6 and 8 also indicates the method by which the polypeptide was predicted. Method A refers to a 
polypeptide obtained by using a software program called FASTY (available from 
http://fastabioch.virginia,edu) which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides (W.R. Pearson, Methods in Enzymology, 1 83 :63 -98 
5 (1990), herein incorporated by reference). Method B refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositionalproperties (C.'Burge and S. Karlin, J. MoL Biol., 268:78-94 
(1 997), incorporated herein by reference). Method C refers to a polypeptide obtained by using a 
1 0 Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

53 EXAMPLE 3 
Novel Nucleic Acids 

1 5 Using PHRAP (Univ. of Washington) or C AP4 (Paracel), full length gene cDNA sequences 

and their corresponding protein sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 

20 ed-ready, ed-ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide sequences are shown in the 
Sequence Listing as SEQ ID NO:l-351 . The amino acids are SEQ ID NO:985-1335. 
Table 1 shows the various tissue sources of SEQ ID NO: 1-351. 

The nearest neighbor results for SEQ ED NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 

25 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 

homologue for SEQ ID NO: 1-351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 1-351 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 

30 Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 
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Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokary otic and eukaryotic signal peptides and their cleavage sites are also disclosed by 
10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 
Identification of prokary otic and eukaryotic signal peptides and prediction of their cleavage sites" 
Protein Engineering, Vol 10, no. 1, pp. 1-6 (1997), incorporated herein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 
1 5 and the maximum score and mean score associated with that signal peptide. 



5.4 EXAMPLE 4 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
20 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 17, gb pri 1 17, 
UniGene version 117, Genpept release 117). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed^ 
25 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ ID NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ID NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ID NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were' 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
5 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 1 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
1 0 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical university of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
1 5 disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
20 each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLES 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
25 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using F ASTY and/or BLAST against Genbank (i.e., dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 1 1 8, Genpept release 1 1 8). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
30 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO:1751-1914. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 
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The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2:0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ ID NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
10 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
1 5 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 

reference. A maximum S score and a meanS score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novel Nucleic Acids 

30 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 8, gb pri 1 18, 
UniGene version 1 1 8, Genpept release 1 1 8). Other computer programs which may have been used 
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in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting'from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 93 1-965. The corresponding 
amino acid sequences are shown in SEQ ID NO:1915-1949. 
5 Table 1 shows the varioustissue sources of SEQ ID NO: 931-965. 

The nearest neighbor results for SEQ IP NO: 931-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12,' 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 931-965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 931-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 21 9-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
1 5 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length-gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any fiame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 19, gb pri 1 19, 
5 UniGene version 119, Genpept release 119). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:966-974. The corresponding 
amino acid sequences are SEQ ID NO: 1 950-1 958. 
1 0 Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 

The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 
1 5 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
20 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
25 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

30 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

35 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
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each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. / 

5,8 EXAMPLE 8 
Novel Nucleic Acids 

5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The ful 1-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:975-984. The corresponding 
amino acid sequences are SEQ ID NO:1959-1968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 

15 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 

signature region found in the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incoiporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
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disclosed by Henrik Nielson, Jacob Engelbrecht, Soren B'runak, and Gunnar von Heijne in the 

publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 

cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 

reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.9 EXAMPLE 9 
Novel Nucleic Acids 

10 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 20, gb pri 120, 
UniGene version 1 20, Genpept release 120). Other computer programs which may have been used 

15 in the editing process were phredPbrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpeptide sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the various tissue sources of SEQ ID NO: 3937-3942. 

20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Denvent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

25 with identifiable functions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 1 0 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

30 the eMatrix p-value(s) and the positions) of the signature within' the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined, for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. ' 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP V 1 . 1 program (from 
5 Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic sigjial peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
10 reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 



15 Tables 5 and 13 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 1125 49 65 75 114 141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 . 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97103 112 114-115 117120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 1 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIBCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-110 
112 114 118 120-124 126 132-133 135 
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- 




139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 255 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329 333 335-336 342 344 346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574 577-578 580-583 586-587 589 592- 
593 596-597 601 608 610612-614 617- 
624 630-632 635 637 650 658 663-664 
668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 
784 789 793 799 802-805 813 817-818 
822 824 829-831 837 839 845 848 856 
859-860 864 871-872 875-876 881 887 
896-897 901 903 907 910-911 925 930 
933 943-944 947 952-953 958 962-963 
965 967 972 977 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 312 323 358 380 383 
395-396 403 420 428-429 431 461 542 
583 586 606-607 61 1 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 


adult brain 


Clontech 


ABR006 


19 32 49 53 60 72 91 103 118 125 130- 
131 134 184 224 275 338 350 354 361- 
363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 811 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 1 12-1 15 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
254-256 260-264 270 272-274 278-279 
282-285 289-291 293-294 296-297 301 
303-306 312-314 317 321-322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 
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• 

• 


403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 i 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
611-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 . 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 711 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763-764 766-769 
772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 
822 826 829-830 832 834-835 841 843 
845 856 858-859 861 864 866 870 872 
876 880 883 885 887 893-898 902 906- 
916 918 921 925-926 930-931 933 942- 
943 946 948 950-951 953-954 958-960 
962-965 967 969-970 972 977 


adult brain 


Clontech 


ABR011 


57 196 270 304 344 436 834 


adult brain 


BioChain 


ABR012 


14 82 121-122 168 691 


adult brain 


Invitrogen 


ABR013 


72 108 263 270 336 425 492-494 732 787 
790 826 880 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319322-323 331 341 346 348 
371 374 388 391 394 399 401 409 411 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 
573 579 587 589 601-605 612 620-621 
624 640 643 647 681 715 723 728 732 
735-736 740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 
preadipocytes • 


Strategene 


ADP001 


4 28-29 69 93 114 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- . 
262 267 273-274 277 282 297 301 304 
312 314 326-327 361-362 371 374 388 
394 401 403 405 41 1 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 
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693 729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 
562 564 588 597 602-603 606-607 635 
642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


GIBCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117=121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626-628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 711 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 
830 837 839-840 842 845 848 859 861- 
862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GIBCO 


AKD001 


1.3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-110 114- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 21 1-212 216- 
217 219 221 223-224 229 232-235 244 | 
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247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 , 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-413 416 418-420 425- 
428 430-431 440 442 452-454 462 464- 
465 470 472^74 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 1 
517 522 525 529-530 532-533 539 542f 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690-693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967 984 


adult lung 


GIBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 110 114- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 431 465 469 474 484 498 500 506 
508-509 517 530 532 573 592 596 613 
61 9-620 623 626-628 638 658 679 68 1 
684 689 717 731 741 771 791 799 817 
834 845 861-862 864 875-876 901 921 
925 928 932 940 947 949 959 962-963 
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lymph node 


Clontech 


ALN001 


3 10 110 146 160 168 196 209 221 269 
278 301 336 348 394 405 411 420 422 
459 464 474 485 503 506-507 532 563 
582 619 623 630-631 642 669 684 697 
713 715 727 747 767 769 789 825 839 
842 849 887 896 913 921 925 


young liver 


GIBCO 


ALV001 


3 1416 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 
504-505 517 520-522 524 530 532-533 
547 551 563 581 583 610-611 621 624 
635 643 691 708 711 715 720 752 755 
761 768 796-797 811 818 830 845-847 
53/ o64-»65 56/-s6y 8*6 89* yiv-yi i 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-115 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 
527 545 547 552 568 571 573-575 582 
587 594-595 604-605 608 610 621 630- 
631 634-635 637 657 664 690 693 699 
723 726 745 751 763 767 784 793 81 1 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
21 1-212 214 217 219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 
329 331-332 335-338 341-342 344 348 
354-358 361-363 365 368 370-372 374 
376 379-380 382-383 388 394-396 398- 
399 401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 469-471 474 479 
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482-484 488 490 492^96 498 500-504 
506-509 511 515-518 520-524 529-530 , 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-611 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752^ 
753 755 759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 
891 893-894 896-897 901 903 906-911 
913 919-922 925 928 930 936 939-940 
943.944 946-947 949-950 952-953 955 
957-958 962-963 965 967 969 971 973 
977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 
78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GIBCO 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 
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563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
711 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 i 


Genomic DNA 
from B AC 
63118 


Research 
Genetics 
(CITB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from B AC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from B AC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


auuii oiauuer 


Invilxogen 


jDJL,JL»UUI 


JU J J OO /i 111 ltO-144 ItO lOUZUi 

223 255-256 280-281 286 305 315 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Clontech 


BMD001 

* 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 211 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377-382 388 394-397 400 405 408 410- - 
412 418-421 425-428 431 433 435 442 
449-450 453 455 459 464 468-470 474 
478-479 481 484 490 496 504 506 508- 
509 511 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 71 1 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 961-963 967-968 
970 973 977 


— 


-— 





bone marrow 


Clontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 
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159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 , 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 411 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 
663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 811 
813 818 832 840 842 849 859 878 887 1 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


Invitrogen 


CLN001 


22 37 67 97 117 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 

OJ1 OUi OO/ yiH-JlO J7-J*T 7U7 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106 108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 211-212 217 226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-431 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 611 613 619 621 623 628 630- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 



* The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 4) normal fetal brain mRNA 
(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphablastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 
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779-780 784 788 810-811 813-815 822 
834 836-837 839 848 861 866-867 871 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39 184 203 431 563 848 967 


endothelial 
cells 

. _ 


Strategene 

. . — . ._ 


EDT001 

— - — 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304 308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-631 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 ; 
765 767-770 772-773 779 784 789 792- 
794 796 802-803 811 817-818 821 824 
827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903-906= 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 


Genomic 
clones from the 
short arm of 
chromosome 8 


Genomic 
DNAfrom 
Genetic 
Research 


EPM001 


324 515 640 


esophagus 


BioChain 


ESO002 


97 103 128 371 474 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 433 446 503 845 
952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 
549 651 747 754 761 780 787 848 870 
887 906 958 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97 101 115 118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210 212 214 219 
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222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 ' 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 611 615 617-619 621-622' 
624 632 636 641-642 646-647 651-653, 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 
775 780-781 799-801 808 818 822-823 

OO C OvIO OAC OC/T OCA OCA O £H OH C OOf\ 

835 843 845 856 859 864 867 876 880 
885 887 890 893-894 oyo yil 918 ylo 
942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-3 1 47 57 63-64 72 75 77-78 86 
94.95 97.98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 517 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 
634 642-643 647-648 650 679 689 693 
699 712 715 742-743 745 748-749 753 
768-769 793 797 829-83 1 834 845 848 
856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech _ 


FKD001 


3 31 33-34 38 48 54 72 160 208t209 21 1 
223 264 269 277 283 290 313 325 341 
348 358 396 418-420 474 484 506 508- 

crvrv fin C\f\ CM C yfl ceo ceo ccn 

509 517 520-521 532 547 553 558 567 

CCC\ COT CQ/C Cf\Q /CIA C\ O /ClQ /COO AO£ 

5o9 5o/ oyb oUo olU olJ oiy OZZ ozo- 

iCOO /C/IO /C7Q HI A HAS C1 C CC7 QQA 

OZ/ o4Zo/y lD°t J*fj olo 0*0 oo / oyo 

903 916 969 971 


fetal kidney 


Clontech 


FKD002 


19 474 726 903 


fetal kidney 


Invitrogen 


FKD007 


3 118 186-187 230 244 271 432 887 969 


fetal lung 


Clontech 


FLG001 


69 132-133 156 loo 208-2U9zl / 20/ 205/ 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


tetal lung 


Invitrogen 


rlAJUl/.? 


d o zo-zs* jz oy d\j oo oz oo y*z iuo iou 
187 200 204 212 226 229 246 274 309 
327 332 368 374 382 394 398 426-427 
431-432 442 485 536 555-557 587 604- 
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605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904 914-915 958 


fetal lung 


Clontech 


FLG004 


130-131 394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209 211-212 216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258 260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 301-306 308 311- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389394-396 
398-399 401-411 413-414 416 418-421 
425 428-430 432-433 437 439 442-444 
449.45O 452 456-457 461-470 472-474 
478-479 481-482 484-485 487 490-494 
497-499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
711 713 715 717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 81 1 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874.878 887-888 891 893-894 896-900 
903 905-911 913 916 918 923 928 930- 
931 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 45-46 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200 204 
212 214 216-218 223-224 226-230 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 i 
398-399 401 405-406409-411 413 418- 
421 429 431 439-440 442-444 451-452 
457 462.-463 466-468 470 474 477-479 
481 483^84 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- ! 
611 613-614 617-618 621-622 628 630r 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 711 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 891-892 896-900 • 
903 905-906 908-909 913 916 918 921 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 
963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 


fetal liver 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
186-187 195 200-201 209 217 223 240 
244 253 255 275 284 301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 41 1-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-608 617-618 624 634 639 642- 
644 646 664-665 669 679 715 717 720 
726 745 748 751 769-770 782 791 794 
797 824 830-831 845-847 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 

* 


15 27 32 37 67 72 83 99 112 121 138 167 
174177 186-187190203-204 211215 • 
230 252 259 312 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 
549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911 923 948 967 
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fetal muscle 


Invitrogen 


FMS002 


15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
81 1 874 880 887 903 946 950 958 962- 
963 973 


fetal skin 


Invitrogen 


FSK001 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98 101 1 1 1-1 12 1 15 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 745 748 752 765 768-769 772-773 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 


fetal skin 


Invitrogen 


FSK002 


3 130-131 146 194 306 354 367 400 405 
474 489 520-521 547 558 561-562 585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 


fetal spleen 


BioChain 


FSP001 


276 563 842 


umbilical cord 


BioChain 


FUC001 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196 200 202-203 208-209 
229-230 244 269-271 278 284-285 290 - 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
928 936 939 944 946-947 962-963 967 
969 
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fetal brain 


GIBCO 


HFB001 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97103 106 110114117-119 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304 r . 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431-432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 71 1-712 715 724 726 
731 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813 *818-819 823-824 831 
834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 
896-897 900 906-907 910-911 918 921- 
922 925 927-928 930 943-944 946-947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 411-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 
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613 616-618 620 
635 637 641 643- 
663-664 676-677 
711 720-722.724 
748 754 765-766 
786 789 791 796 
813 818-819 822- 
837 839 842-843 
867-869 875-877 
896 903 907-911 
930-932 936 939 
970-973 977-978 
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622 624 629-632 634- 
644 650-651 653 661 
689693 695-698 708 
730 732 735 740 745-. 
768-769 779-781 785- 
798 800-803 807 811- 
-824 830-831 834-835 
845 854 856 858 864 
879 881 887 892-894 
913 916 919-920 925 
943 946-947 953 958 
982 984 



infant brain 



Columbia 
University 



IB2003 



3 12-13 21 27-29 
113 116126128 
176-177184-185 
224 228 230 244 
276293-294 312 
346 354-355 358 
394 396 399 402 
474 482 484 488 
524 529 540-541 
589 596600-603 
620-621 632 647 
735-736 746 751 
800 807 811-813 
834 838-840 843 
919-920 925 930 
973 982 



32 39 49 69 72 82 91 
132-133 142 144 156 
188194208 212 223- 
255 259 267 270 273 
320 326-327 337 342 
361-363 382 388 390 
420 425 431442 462 
495-496 510 520-522 
549 563 582 586 588- 
606-607 612 617-618 
650 679 720-722 724 
754769 785-786 793 
818-819 822 824 831 
856 864 892 896 907 
-931936 947 950 957 



16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 



infant brain 



Columbia 
University 



IBM002 



infant brain 



Columbia 
University 



IBS001 



84 86 180 185 198 201 203 230 279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911925 931 



lung, fibroblast 



Strategene 



LFB001 



3 11 25 49 65 75114141 156 160 172 
190 198 209-217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581.584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 



lung tumor 



Invitrogen 



LGT002 



1 3 9-10 12-13 20 31 
56 58 63-64 72 74-75 
107110114-115 117 
124 128-133 135 143 
159-161 163-164 167 
179 184-185 189-191 
209 212 216-217226 
236 241 246 248 256 
269-271274 282-283 



38 41 4648 51-52 
78 82 88 101 106- 
-118 120-121 123- 
146 149 151 156 
-168 172 176 178- 
194-196 200203 
228-229232 234- 
258-259 263-264 
285-286 290 292 
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294 297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617-' 
622 625-629 633-634 636 642-644 648, 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 311 314 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


1 3 9 11 18-19 21 23-25 27 31-34 39 41- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 110 115-121 123-124 
128-133 135 138 141.143-146 149 152 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200 203-204 
209 211-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 
425-427 432 437 442 448-450 452 457 
460-461 468-471 474 476 479-482 484 
492-494 496-498 500 506-510 516017 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
580-583 586-587 589 592 596-597 602- 
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603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 711 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
212 221 228 271 279 285 295 321 325 
372 394 41 1-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
627 642 655 697 761 767 769. 775 789 
809 867 887 923 928 950 


melanoma 
from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMG001 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194 200-204 209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 411-412 ! 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 ' 
515 519 522 524 529-532 538-541 544 j 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650 657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 
769 772-773 785-786 793 796-797 812 , 
821-824 830-833 837 848 856 859 861 
864 868-870 876-877 887 891 893-894 
898 903-904 907-911 913-918 921 923 
925-926 930-931 936 942 949-950 958 
961 966-967 969 972-973 


induced neuron 
cells 


Strategene 


NTD001 


9 65 82 92 106 113 142 146 156 172 176 
191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 418-419' 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 
induced neuron 
cells 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 

■ 


NTU001 


19 33-34 42 70 82 87 109 115 126 146 
172 185 188 194 212 255 269 274 283 
312 317 329 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 
658 732 740 765 769 784 791 793 799 
802-803 8 1 8 842 85 1 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 
793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 
449.45O 453 480 484 490 499-500 503 
505-506 523 537 543 564 583 602-603 
611 619 623 643 650 697 711 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 341 354 384 394 401 
420 425 442 446 459 483 485 520-521 
532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-91 1 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190 203 
209 232 248 254 269 292 294 363 377 
395 398 400 402 405-406 410 430 442 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 
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salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFB001 


517 949 / 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 


small intestine 


Clontech 


SIN001 


47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 
437 466-467 471484 500 517 520-521, 
525 547 560 580-581 588 599 602-603 
612 624 643 71 1 731 733-734 757 761 ; 
769 774-775 794 824 864 904 906 910- 
911 913 948 953 959 976 984 


skeletal muscle 


Clontech 


SKM001 


15 75 135 146 172 190 218 267 282 308 
410 426-427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539 558 581 586 604-605 611 
619 623 630-631 633 656 663 711 715 
729 736 740-741 761 767 769 776-778 
780 818 822 831 835-836 840 843 859 
861 871 875 887-888 897 906-907 913 
919-920 928 931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach ' 


Clontech 


STO001 


35 114 130-131 144 155 176 189 206-207 
249 260-262 336 382 398 425 431 453 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199 224- 
225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420424 435- 
437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Clonetech 


THM001 


10 16 20 28-29 32 37 41 52 57 66-67 74- 
75 110 118 121 129-131 141 151 159-160 
208 211 218 247 269 289 295 297 320 
325 354 358 365 367 372 378 388-389 
395 398 41 1-412 420 423 435 452 500 
508-509 517 524 532 537 551 558 560 
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569 577-578 582 586 598 608 611 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 

« 


Clontech 


THMc02 


1 3 9-11 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 1 12 1 15 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
511 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 611 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 6^4 686-693 697 713 717 720 . 
728 740 746 749 760-762 767 771 775 
794 797 804 808 811 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109 113 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 211 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334-335 340 342 348 354 358 
373 377 381-382 387 394 398 401-402 
405-406 409-412.416 422 425-427 429- _ 
431 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 
877 887 893-894 896-897 907-909 912 j 
919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 



126 



WO 01/57190 



PCTAJS01/04098 









267 270 297 305 314 352 413 426-427 
466-467 500 502 504 580 586 610 613 , 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 
915 928 968 


uterus 


Clontech 


UTR001 


4 9 18 37 63-64 74 108 114-115 130-131 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399- 
400403 406411 425 431434 437 440 , 
462 474 485 490 508-509 526 532 579 
617-6.19 636 642-643 672 761 769 793 , 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 

m 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 

SCORE 


% 

IDENTITY 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


2 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


3094 


98 


3 


X15187 


Homo sapiens 


precursor polypeptide (AA -21 to 
782) 


4112 


100 


4 


AF1 10640 


Homo sapiens 


orphan seven-transmembrane 
receptor 


344 


100 


5 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7879. 


158 


72 


6 


W85607 


Homo sapiens 


Secreted protein clone da228_6. 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 
hDRR4. 


884 


88 


8 


Y15227 


Homo sapiens 


Leul 


391 


1 AA 
1UU 


9 


Y28817 


Homo sapiens 


pt326_4 secreted protein. 


3338 


100 


i f\ 
10 




Homo sapiens 


Dieomycin nyaroiase 


2445 


100 


11 


Y15228 


Homo sapiens 


Leu2 


445 


100 


12 


U27838 


Mus musculus 


glycosyl-pbosphatidyl-inositol- 
anchored protein homolog 


i 432 


34 


13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


320 


27 j 


! 14 


| Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-7. 


2323 


99 


15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 
muscle sacroplasmic reticulum, adult 
isoform 


5145 


100 


16 


M16653 


Homo sapiens 


pancreatic elastase HB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l 1 
polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protein sequence SEQ JD NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fiicosidase, alpha-L-1, tissue (EC 
3.2.1.51, alpha-l-fucosidase 
fucohydrolase)) 


2597 


99 


21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


23 


Y55935 


Homo sapiens 


Human KHS2 protein. 


4781 


99 


I 24 


Y55935 


Homo sapiens 


Human KHS2 protein. 


2807 


100 


25 


AC024792 


Caenorhabditis 
elegans 


contains similarity to TR:O95029 


463 


31 


26 


Y07972 


787 


Human secreted protein fragment 


1540 


100 


27 


X97630 


Homo sapiens 


serine/threonine protein kinase 


3781 


98 


28 


AF150755 


Mus musculus 


microtubule-actin crosslinking factor 


3514 


68 


29 


AF150755 


Mus musculus 


microtubule-actin crosslinking factor 


3725 


70 


30 


Z38011 


Mus musculus 


DMR-N9 


2988 


86 


31 


AJ000522 


Homo sapiens 


axonemal dynein heavy chain 


6058 


99 


32 


AF037256 


Mus musculus 


ES2 protein 


2260 


91 


33 


S62140 


Homo sapiens 


TLS=nuclear RNA-binding protein 


2917 


100 


34 


S62140 


Homo sapiens 


TLS=nuclear RNA-binding protein 


2890 


98 


36 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


37 


D79994 


Homo sapiens 


similar to ankyrin of Chromatium 
vinosum. 


6089 


99 


38 


X63380 


Homo sapiens 


serum response factor-related protein 


1966 


99 


39 


AL022072 


Schizosacchar 
omyces.pombe 


lipoic acid synthetase 


1067 


61 


40 


J03930 


Homo sapiens 


alkaline phosphatase 


2751 


| 100 


41 


AF132968 


Homo sapiens 


CGI-34 protein 


1088 


| 98 


42 


AL1 17637 


Homo sapiens 


hypothetical protein 


2208 


100 


43 


AL021393 


Homo sapiens 


bK747E2.1 (novel protein) 


1526 


100 


44 


X68011 


Homo sapiens 


ZNF81 


1886 


100 


45 


AC002464 


Homo sapiens 


organic cation transporter; 50% 
similarity to JC4884 (PID:g2143892) 


2423 


100 


46 


W78245 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 19. 


1949 


100 


47 


Y41765 


Homo sapiens 


Human PRO 1083 protein sequence. 


3604 


100 


48 


AF097330 


Homo sapiens 


HI chloride channel; p64Hl; CLIC4 


1305 


99 


50 


U09413 


Homo sapiens 


zinc finger protein ZNF135 


1361 


57 


51 


AF061812 


Homo sapiens 


keratin 16 


2374 


100 


52 


W63681 


Homo sapiens 


Human secreted protein 1. 


1326 


99 


53 


AB035303 


Homo sapiens 


cadherin-10 


4094 


100 


54 


A12022 


synthetic 
construct 


MRP-8 


485 


100 


55 


AL121897 


Homo sapiens 


bA392M18.3 (KIAA0180) 


1867 


100 


56 


Y73330 


Homo sapiens 


HTRM clone 397663 protein 


818 


96 


. — .. 




_ . . 


sequence. 






57 


AF151018 


Homo sapiens 


HSPC184 


955 


100 


58 


AF125042 


Homo sapiens 


bisphosphate 3'-nucleotidase 


1586 


100 


59 


AF1 18670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


60 


X04494 


Homo sapiens 


precursor polypeptide 


1903 


100 


61 


AF208865 


Homo sapiens 


EDRF 


528 


100 


62 


D15057 


Homo sapiens 


DAD-1 


567 


100 


63 


AF260665 


Homo sapiens 


histone acetyltransferase 


1510 


100 


64 


AF260665 


Homo sapiens 


histone acetyltransferase 


1429 


96 


65 


AJ277145 


Homo sapiens 


ras-related small GTPase RAB18 


1073 


100 


66 


Y94950 


Homo sapiens 


Human secreted protein clone 
dhl073 12 protein sequence SEQ CD 
NO:106. 


348 


100 


67 


Y82744 


Homo sapiens 


DNA replication and repair 
associated protein (DRASP). 


1028 


100 


68 


Y44486 


Homo sapiens 


Human GPRW receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BING4 
(similar to S. cerevisiae YER082C, 
M. sexta MNG10 and C. elegans 
F28D1.1) 


3196 


100 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 

1 


70 


AJ276316 


Homo sapiens 


zinc finger protein 304 


1751 


52 


71 


Y18314 


Homo sapiens 


paraplegin-like protein 


4146 


99 


72 


AF1 57028 


Homo sapiens 


protein phosphatase methylesterase-1 


2017 


100 1 


74 


Y71082 


Homo sapiens 


Human B-aggressive lymphoma 
(BAL) protein. 


1765 


99 


75 


AF225420 


Homo sapiens 


AD025 


734 


100 


76 


X95235 


Homo sapiens 


transcription factor AP2 


217 


100 


77 


AF108420 


Takifugu 
rubripes 


1 -aminocyclopropane-carboxilate 
synthase 


733 


56 

i ' 


78 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5430. 


650 


99 


79 


AL1 17635 


Homo sapiens 


hypothetical protein 


922 


99 


81 


Z85986 


Homo sapiens 


dJ108K11.3 (similar to yeast 
suppressor protein SRP40) 


865 


77 


82 


AF1 83414 


Homo sapiens 


hemin-sensitive initiation factor 2a 
kinase 


3231 


99 


83 


G01143 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5224. 


495 


98 


84 


U03985 


Homo sapiens 


N-ethylmaleimide-sensitive factor 


3744 


99 


85 


Y17791 


Homo sapiens 


VAX2 protein 


1496 


100 


87 


AF263538 


Homo sapiens 


growth differentiation factor 3 


1944 


99 


88 


Y19757 


Homo sapiens 


SEQ ID NO 475 from W09922243. 


1361 


100 


89 


AF161493 


Homo sapiens 


HSPC144 


1185 


100 


90 


AF 16 1493 


Homo sapiens 


HSPC144 


856 


100 


91 


B25780 


787 


Human secreted protein SEQ ID 


647 


41 


92 


U57344 


Mus musculus 


Meis3 


1007 


89 


93 


AF172854 


Homo sapiens 


cardiotrophin-like cytokine CLC 


1197 


98 


94 


AL390114 


Leishmania 
major 


extremely cysteine/valine rich 
protein 


223 


29 


95 


AB016886 


Arabidopsis 
thaliana 


contains similarity to adenylate 
kinase-gene _id:MCA23 . 1 8 


287 


38 


I 96 


AC005525 


Homo sapiens 


F22162 1 


1855 


96 


97 


B20997 


Homo sapiens 


Human nucleic acid-binding protein, 
NuABP-1. 


3836 


99 


98 


AJ006692 


Homo sapiens 


ultra high sulfer keratin 


507 


70 


99 


AF172264 


Homo sapiens 


Traf2 and NCK interacting kinase, 
splice variant 1 


6942 


99 


100 


LI 1239 


Homo sapiens 


homeobox protein 


717 


100 


1QL 


AC004890 


Homo sapiens 


similar to zinc finger proteins; 
similar to AAC01 956 
(PBD:g2843171) 


2154 


98 


102 


AC003682 


Homo sapiens 


R28830 2 


1287 


48 


103 


AF201839 


Rattus 
norvegicus 


dynamin Illbb isoform 


4270 


95 


104 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1394 


100 


105 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1209 


90 


106 


AL096748 


Homo sapiens 


hypothetical protein 


1216 


100 


108 


X97260 


Homo sapiens 


Metallothionein 2 


381 


100 


109 


AL034422 


Homo sapiens 


dJ1141E15.2 (novel protein) 


433 


100 


110 


AF191338 


Homo sapiens 


anaphase-promoting complex subunit 
4 


683 


100 


111 


AL021712 


Arabidopsis 
thaliana 


putative protein 


185 


26 


112 


AF250138 


Homo sapiens 


small stress protein-like protein 
HSP22 


. 1063 


100 


113 


AL109976 


Homo sapiens 


dJ794I6.1.1 (novel protein) 


4176 


99 


114 


Y36151 


787 


Human secreted protein 


668 


100 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


1 1^ 
1 1 J 


api m^oo 


xiomo bapicns 


ciongauun iat.Lur is 


1 \f\f\f\ 
1 uuu 




1 In" 
I 10 


i A F0 10^1 7 


ilUIIlU bap I Clio 


lauiiiiauvc giucuoc uauMJuriGr LaUlliy 

member GLUT9 


20S2 


00 

77 




I /jjZO 


nuinu bapiciii> 


n i injvi uiuiic uozo4j pruicin 


0^1 


i nn 


118 


X04085 


Homo sapiens 


catalase 


2846 


100 


1 10 

i 17 


AK147717 


UfimA conif>nc 

numo bdpicnb 


nVnmiitiri P.tprmin a1 lix/Hrnlsicp 
U011JU1L1X1 v^^lCJlllillal nyuruiaoc 


107J 


inn 

1UU 


120 


X73882 


Homo sapiens 


microtubule associated protein 


3801 


99 


101 
1x1 


a rwiARRo 


riomo sapiens 


cimiloT* tn fA A 1 AROI 

similar to l^aaioozi 
(PID:g3255952) 


^00^ 


1 AA 
1UU 


izz 


xviyjji i 


riomo sapiens 


metaiioiaionem-iii 




inn 

1UU 


123 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 


557 


94 


124 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
InU: 79Uo. 


222 


53 


. 125 


AF232009 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 
reductase 


1565 


99 


12o 


ABUU49uo 


Ipomoea 
purpurea 


transposase 


1 Ad 
HO 


OA 
ZU 


127 


M60165 


Homo sapiens 


guanine nucleotide-binding 
regulatory protein 2 


1 O^O * 


AA 


too 


Y 1 U 3 1 9 


; 

Homo sapiens 


carnitine carrier 


i <oo 


1 AA 


129 


U75467 


Drosophila 
melanogaster 


Atu 


937 


36 


130 


Z21507 


Homo sapiens 


human elongation factor-1 -delta 


494 


87 


131 


711 CAT 

Z21507 


Homo sapiens 


human elongation factor-1 -delta 


QIO 


1 AA 


132 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


an a ^ 
0/4D 


1 AA 


ill 
133 


Y58o33 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


/! O 1 Q 


A£ 


134 


Ml Jo9z 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1 AA/t 


99 


135 


U72970 


Sus scrofa 


calcium/calmodulin-dependent 
protein kinase II isoform gamma-B 


2723 


99 


136 


G03213 


Homo sapiens 


xluman secreted protem, obQ id 
JNU. /zy**. 


/l <A 


1 AA 


137 


A PAAC 1 AO 


Homo sapiens 


small inducible cytokine subfamily A 
member 24 




GO 

99 


1 *3R 


A 171 O 

PiX 1 j jOho 


Homo sapiens 


putative zinc linger protein 




00 


1.37 - 


A 171 AAGflU 


Homo sapiens 


spmngosme-i-pnospflaie lyase - — 


0077 


inn 

1UU 




Api <031 fi 

Arl jZJlo 


riomo sapiens 


proLOCaunenu gamma /v a 


Aim 


inn 


141 


B08517 


Homo sapiens 


Amino acid sequence of a beta- 
luouiiii antigen. 


5841 


100 


1/10 


ADO0O / 


riomo sapiens 


caireunin 




77 




Y007A7 


riomo sapiens 


lalaZZITIa 


1 AOS 

1 OUJ 


i nn 


\AA 


x 7^7 o 


nomo sapiens 


Unman fTPT? rnntatnino "NTPIT-liVp 

MllflOV oUUoUulC OVJJ.>XV. 




00 

77 


145 


AF226046 • 


XJlvlliv aapiwlJO 


GK003 


1198 


100 


146 
i*tu 


M22R77 


fiUlliv daplCUo 




554 


98 

/*/ 


147 


AJ272212 


tfnmrt ^flnipn*! 


nrntein serine IcinsiQe 


2196 


100 


148 


AB026491 


Homo sapiens 


PICK1 


2114 


98 


14Q 


A"R01 RSRO 
nDU 1 0JOU 


numu bapiciib 


hlnPfrF<s 
illULr VJJ/O 


1699 




150 


X91868 


Homo sapiens 


sixl 


1509 


100 | 


101 


AT ZOO JU J 


mus museums 


pseuaouname synmase j 


OI^S 


o*t 






T")rACAnhi1a 

J-/i \JO vjpil lid 

melanogaster 


ANON-23D 


883 


43 


153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ED 
NO: 8156. 


567 


99 


154 


AY009128 


Homo sapiens 


ISCU2 


138 


100 



130 



wo 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENTITY 

1 


ICC 


A CI A 1 1 1 C 


riomo sapicDb 


alnho_ 1 A ^,1 _ 
ajpn d- i ,*t~ IN 

acetylglucosaminyltransferase . 


1 R42 


100 

X \J\J 


1 C£ 

156 


A 171 i n/^/ic 
Ar 1 1UOHJ 


fiomo sapiens* 


CoUUlUalC LUUlor oUppiGabUl yJ J 
TMf"»1 hftmnlna 


1294 


99 


157 


AF159297 


Zea mays 


extensin-like protein 


238 


25 


ICO 

158 


ATI QQ^OC 


xiomo Sapiens 






100 


159 


AF073298 


Homo sapiens 


small EDRK-rich factor 2 


294 


100 


160 




nomo sapiens 


ui small noonucieoproiein loiNivr 

Vinmnlno- mntrh tr\ PTTV a40S00°/7 




100 


loi 


a tan i o i no 


nomo sapiens 




990 


100 

AVIS 


162 


AL162751 


Arabidopsis 
thaliana 


putative protein 


194 


32 


163 


AJ005698 


Homo sapiens 


poly(A)-specific ribonuclease 


JJjl 


1UU 


1 C A 

164 


A T"> 1 1 nZ"vi £ 

AF1 17646 


Homo sapiens 


long protein 


ZD*f / 




165 


AC004002 


Homo sapiens 


similar to ciliary dyne in beta heavy 
cnain, /oyo oimiianiy xo rzjuyo 
{rJjj.g 1 1 syo j j 


ovoo 


ion 


loo 


M10y4z 


— 

Homo sapiens 


numan meiaiiotnionein-ie 


JO J. 


100 


i cn 
167 


a t? i nrc 'a o a 

At 126454 


Homo sapiens 


C A T>Ti A 


4Q61 


100 


100 


A C1 £.1 C 1 Q 

Arl6151o 


Homo sapiens 


Wor U 1 07 


1604 
Juut 


100 

iVU 


169 


M649o3 


Homo sapiens 


iiDimogen oexa cnain 


24R7 


100 


170 


M64983 


Homo sapiens 


fibrinogen beta chain 


2679 


100 


171 


M58514 


Gallus gallus 


fibrinogen beta chain 




f o 


172 


AF078845 


Homo sapiens 


16.7Kd protein 


i 786 


100 


173 


AC004774 


Homo sapiens 


Dlx-6 




i fin 
1UU 


174 


Z98974 


Schizosacchar 
omyces pombe 


putative vacuolar protein sorting- 
associated protein 


1 cc 
loo 


3 1 
J 1 


175 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


283 


23 


176 


W74726 


Homo sapiens 


Human secreted protein fg949_3. 


15 /y 


inn 
1 uu 


177 


AJ222967 


Homo sapiens 


cystinosin 


1 090 


mo 


178 


AC024796 


Caenorhabditis 
elegans 


contains similarity to TR:076167 


221 


27 


179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 


180 


AF151803 


Homo sapiens 


CGI-45 protein 






181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6775. 


283 


100 


182 


Y17292 


Homo sapiens 


Human cell death preventing kinase 
(1/JrJv- 1 ) protein sequence. 


zo/o 


i on 


183 


AF234765 


Rattus 
norvegicus 


serine-arginine-rich splicing 
regulatory protein SRRP86 


148 


27 


184 


AF151855 


Homo sapiens 


COl-9 / protem 


191/1 




185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


186 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 
uJbiNoCAJMj rvjJalNiio ana 

UllINJDWloll^ 


4059 


100 


1 0*7 

187 


AL022238 


Homo sapiens 


aJ l Uhzjsj u.z (^supported oy 
GENSCAN, FGENES and 




100 

I vv 


188 


X83543 


Homo sapiens 


APXL 


8513 


99 


i on 

189 


AF059569 


Homo sapiens 


actm Dmamg protem ma y v hin 


J1UO 


90 


190 


M18135 


Rattus 
norvegicus 


smooth-muscle alpha tropomyosin 


1306 


95 


191 




T*li*rt c AiVh 1 1 n 
xJl Uoupiiiia 

melanogaster 


Hralcpl e5*Q-R 


147 


52 


192 


D30689 


Bacillus 
subtilis 


subunit of nitrite reductase 


113 


29 


193 


Y44984 


Homo sapiens 


Human epidermal protein- 1. 


538 


97 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENTITY 


194 


B25679 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 1 5 SEQ ID NO:68. 


760 


inn 


195 


ABUzU J 1 j 


fo / 


nomoiogue oi mouse ukk.- i gcuc/vt-c 


1466 


100 


196 


U35 730 


Mus musculus 


joky 


2021 


/ J 


197 


AL1J643U 


Homo sapiens 


qjd i uuz i . i ^novei pruicinj 


632 




198 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


512 


24 


199 


Y70775 


Homo sapiens 


Follistatin-reteted protein 2fsta. 


2027 


63 


200 


X87237 


Homo sapiens 


a-glucosidase I 


AAA1 


OO i 

77 


201 


AF101078 


Caenorhabditis 
elegans 


CLU-1 


ijyj 




202 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 
1185) 


OOl 1 


ion 


203 


X00474 


Homo sapiens 


pS2 precursor 


*fOO 


inn 


204 


AB029333 


Halocynthia 
roretzi 


HrPET-1 


y/4 




205 


AF146019 


Homo sapiens 


hepatocellular carcinoma antigen 
gene 520 


QOS 

770 


inn 


206 


AF071002 


Homo sapiens 


minK-related peptide 1; MiRPl 


632 


100 


207 


AB038162 


Homo sapiens 


trefoil factor 2 


HA A 

/44 


inn 


208 


U30521 


Homo sapiens 


P3ll HUM 


JO J 


! i nn 

1UU 


209 


AB000911 


Sus scrofa 


ribosomal protein 


9G9 
/oZ 


i nn 

J.UU 


210 


AB021227 


Homo sapiens 


membrane-type-5 matrix 
metalloproteinase 


3545 


100 


211 


AF1 80920 


Homo sapiens 


cycliii L ania-6a 


z/zz 


i nn 


212 


AF105365 


Homo sapiens 


K-Cl cotransporter KCC4 


J0Z4 


i nn 
luu 


213 


U29244 


Caenorhabditis 
elegans 


similar to human (TRE) transforming 
protein (PIR: S22 157) 


ouz 


JZ 


214 


AL033538 


Homo sapiens 


dJ477H23.1 (novel pro tern) 


1 1 o^ 


inn 


215 


X52011 


Homo sapiens 


muscle determination factor 


1 9A9 
1ZOZ 


inn 

L\J\J 


216 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


217 


AF006751 


Homo sapiens 


ES/130 


4 /to 


QO 

37 


218 


AB007859 


Homo sapiens 


KIAA0399 protein 


Jjj7 


QO 

77 


219 


AK026291 


Homo sapiens 


unnamed protein product 


C9£ 
oZO 


inn 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
polypeptide CHl-9al 1-2. 




07 
7/ 


222 


Z67996 


Homo sapiens 


tenascin-R (restnctin) 


*71 

/loO 


inn 


223 


AF1 34802 


Homo sapiens 


cofilin lsoform 1 


o40 


i nn 


224 


Y17711 


Homo sapiens 


atopy related autoantigen CALC 


1611 


99 


225 


AF190051 


Gallus gallus 


hepatocyte nuclear factor la 
dimerization cofactor isoform 


>1 /to 


OI 

51 


226 


AK026256 


Homo sapiens 


unnamed protein product 


oOO 


OR 

70 


227 


Z69368 


Schizosacchar 
omyces pombe 


•nuf2-like coiled-coil protein 


9^n 

ZJU 




228 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


229 


AF161384 


Homo sapiens 


HSPC266 


zuuo 


OR 

70 


230 


Y 16270 


Homo sapiens 


paralemin 


i7J i 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


2379 


99 


232 


W88499 


Homo sapiens 


Human stomach carcinoma clone 
HP 1 04 1 2-encoded protein. 


13*0 


00 

77 


233 


AF096286 


Mus musculus 


pecanex 1 


JOZJ 


03 


234 


V64619_cd 
1 


Homo sapiens 


30-NOV-l 990 Human HE1 cDNA. 


906 

/70 


inn 


93^ 


v o*to i y Wi 
1 




30-NOV-1990 Human HE1 cDNA. 


470 


98 


736 


AF227258 


Bos taums 


RPGR-interacting protein- 1 


1262 


38 


237 


AJ132445 


Homo sapiens 


claudin-14 


1181 


100 


238 


AL034562 


Homo sapiens 


dJ684024.2 (prodynorphin (Beta- 


1330 


•100 
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Neoendorphin-Dynorphin precursor, 
Proenkephalin B precursor)) 






239 


AF262027 


Homo sapiens 


elF-5A2 


AAA 

808 


100 


240 


AL079344 


Arabidopsis 
thaliana 


putative protein 


194 


33 


241 


AC002394 


Homo sapiens 


Gene product with similarity to 
dynein beta subunit 


1542 


51 


242 


AJ271361 


Takifiigu 
rubripes 


FRANK2 protein 


303 


30 


243 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1476 


48 


244 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1736 


99 


245 


Y10601 


Homo sapiens 


ankyr in-like protein 


5877 


100 


246 


AL121771 


Homo sapiens 


dJ548G19.1.1 (novel protein 
(ortholog of mouse zinc finger 
protein ZFP64) (translation of cDNA 
NT2RP3001398 (Em:AK001596)) 
(isoform 1)) 


3628 


100 


247 


L25314 


Drosophila 
melanogaster 


actin-related protein 


984 


47 


248 


X63745 


Homo sapiens 


KDEL receptor 


1095 


100 


249 


AF1 12208 


Homo sapiens 


13kDa differentiation-associated 
protein 


816 


100 


250 


AP001707 


Homo sapiens 


human gene for claudin-8, Accession 
No.AJ250711 


1172 


100 


251 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


778 


100 


252 


AL031186 


Homo sapiens 


bK984Gl.l (supported by FGENES) 


| 532 


100 


253 


Y17531 


Homo sapiens 


Human secreted protein clone BL205 
14 protein. 


639 


100 


254 


AL049843 


Homo sapiens 


dJ392M17.3 (KIAA0349 protein) 


6741 


t~ fir* 

99 


255 


AJ242972 


Homo sapiens 


TOLLIP protein 


1424 


99 


256 


Y94873 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


257 


AF279865 


Homo sapiens 


kinesin-like protein GAKIN 


2903 


100 


258 


AL024498 


Homo sapiens 


dJ417M14.1 (novel protein) 


589 


100 


259 


R66278 


Homo sapiens 


Therapeutic polypeptide from 
glioblastoma cell line. 


830 


100 


260 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3226 


99 


261 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


2821 


100 


262 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3149 


99 


263 


AF197060 


Homo sapiens 


src homology 3 domain-containing 
protein fflP-55 


2257 


100 


264 


Y86262 


Homo sapiens 


Human secreted protein HAQAR23, 
SEQ ID NO: 177. 


766 


100 


265 


Y56966. 


Homo sapiens 


Human SBPSAPL polypeptide. 


2779 


100 


266 


Y56966 


Homo sapiens 


Human SBPSAPL polypeptide. 


1018 


AO 

99 


267 


AJ300465 


Homo sapiens 


putative white family ATP-binding 
cassette transporter 


1557 


95 


268 


AC004030 


Homo sapiens 


F21856 2 


3579 


no 

yy 


269 


X55954 


Homo sapiens 


HL23 ribosomal protein 


T 1 A 

714 


1 Aft 

1UU 


270 


AB033921 


Mus musculus 


Ndrl related protein Ndr2 


1855 


94 


271 


AF081886 


Homo sapiens 


EROl-like protein 


i 1905 


no 
yy 


272 


AF166492 


Homo sapiens 


small GTPase RAB6B 


1060 


1 AA i 
1UU 


273 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


! 2201 


100 


274 


W88667 


Homo sapiens 


Secreted protein encoded by gene 

1 CJOne rtAlbroV. 


1530 


99 


275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


Z47500_cdl 


Homo sapiens 


1 l-MAY-1998 Human RHOH gene 
sequence. 


1161 


100 


277 


AB049188 


Equus caballus 


ubiquitin C-terminal hydrolase 


1118 


96 
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278 


AF270647 


Homo sapiens 


GTT1 


1564 


100 


279 


AF 143956 


Mus musculus 


coronin-z 


2414 


94 


280 


R85151 


Homo sapiens 


jbnQOineiiai ecu poiypopuue. 


911 


92 


281 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


1031 


100 


282 


D83948 


Rattus 
norvegicus 


Sl-1 protein 


3975 


90 


283 


Y14768 


Homo sapiens 


1 Kappa D-liKe protein 


2037 


100 


286 


AL031316 


Homo sapiens 


jToonin i/licn 1 1131 

(hydroxysteroid (1 1-beta) 
dehydrogenase 1) 


294 


100 


. 287 


D64109 


Homo sapiens 


tob family 


1773 


99 


288 


AB026043 


Homo sapiens 


MS4A7 


1230 


100 


289 


M61866 


Homo sapiens 


Krueppel-related DNA-binding 
protein 


209 


90 


290 


AJ001810 


Homo sapiens 


mRNA cleavage factor 1 25 kDa 
subunit 


1217 


100 


291 


Y99454 


Homo sapiens 


Human PRO 1605 (UNQ786) amino 
acid sequence SEQ ID JNU.jio. 




100 

1 uv 


292 


Y44824 


Homo sapiens 


Human molecule associated with cell 
proliferation, MACP-4. 


2370 


100 


293 


AJ276101 


Homo sapiens 


GPRC5B protein 1 


2099 


100 


294 


AF161406 


Homo sapiens 


HSPC288 


71 O 


mo 

1UV 


295 


Y58628 


Homo sapiens 


Protein regulating gene expression 
PRGE-2L 


1276 


100 


296 


U91561 


Rattus 
norvegicus 


pyridoxine 5-phosphate oxidase 




87 


297 


L02956 


Xenopus 
laevis 


ribonucleoprotein 


1624 


83 


298 


AF226730 


Homo sapiens 


Cytl9 


1729 


99 


299 


AF226730 


Homo sapiens 


Cytl9 


yuo 




300 


Y54324 


Homo sapiens 


Amino acid sequence of a human 
gastric cancer antigen protein. 


718 


89 


301 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase 
isoform 


1606 


100 


302 


Y32206 


Homo sapiens 


Human receptor molecule (RbC) 
encoded by Incyte clone zozdozo. 


lO/O 


OR 

70 ) 


303 


AF247565 


Homo sapiens 


hepatocellular carcinoma associated 
ring finger protein 


525 


100 


304 


AF208844 


Homo sapiens 


BM-002 


428 


100 


305 


AC004983 


Homo sapiens 


similar to PID:g3 87/^44 


1988 


— 100 


306 


AL132978 


Arabidopsis 
thaliana 


putative protein 


210 


25 


307 


Y10530 


Homo sapiens 


olfactory receptor 


1645 


100 


308 


AF1 80681 


Homo sapiens 


guanine nucleotide exchange factor 


3597 


100 


309 


AF111856 


Homo sapiens 


sodium dependent phosphate 
transporter isoform NaPi-3b 




99 


310 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 

£•111. 


100 


311 


Z73420 


Homo sapiens 


CE146D10.2 (mercaptopyruvaie . 
sujrunransierase ^cu z.o.i .*zjj 


1 5Q8 


100 


312 


X79535 


Homo sapiens 


beta tubulin 


2348 


100 


313 


AF070658 


Homo sapiens 


HSPC002 


861 

Ovl 


! 100 


314 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 


317 


Z37986 


Homo sapiens 


phenylalkylamine binding protein 




100 


320 


AB047892 


Macaca 


hypothetical protem 


9^8 


82 


321 


Y25755 


Homo sapiens 


Human secreted protein encoded 
from gene 45. 


1440 


100 


322 


AB016531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein 


274 


49 
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thaliana 








325 


AF140501 


Homo sapiens 


DNA polymerase iota 


3691 


99 


326 


X96698 


Homo sapiens 


D1075-like 


1450 


96 


327 


AF152325 


Homo sapiens 


protocadherin gamma A5 


4769 


100 


328 


AF151803 


Homo sapiens 


CGI-45 protein 


1970 


100 


329 


X74070 


Homo sapiens 


transcription factor BTJKJ 


639 


81 


330 


AF171102 


Homo sapiens 


retinal degeneration B beta 


1302 


95 


331 


W54040 


Homo sapiens 


Human interferon-inducible protein, 
HIFI. 


484 


98 


332 


AF024617 


Homo sapiens . 


transcription-associated zinc ribbon 
protein 


691 


100 


333 


U19181 


Rattus 
norvegicus 


Rabin3 


2129 


90 


334 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7958. 1 


621 


100 


335 


AL008582 


Homo sapiens 


MC223H9.2 (ortholog of A. thaliana 
F23F1.8) 


626 


100 


336 


AF1 10774 


Homo sapiens 


adrenal gland protein AD-001 


647 


100 


337 


AB011414 


Homo sapiens 


Kruppel-type zinc finger protein 


1674 


58 


338 


AF207600 


Homo sapiens 


ethanolamine kinase 


129 


100 


340 


AC020579 


Arabidopsis 
thaliana 


putative 

phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


50 


341 


Y28576 


Homo sapiens 


Secreted peptide clone pe503_l. 


944 


100 


342 


U32274 


Saccharomyce 
s cerevisiae 


Ydr386wp; CAI: 0.12 


191 


37 


343 


A01771 


synthetic 
construct 


vascular anticoagulating protein 


1661 


99 


344 


AF220052 


Homo sapiens 


uncharacterized hematopoietic 
stem/progenitor cells protein 
MDS032 


1285 


100 


345 


Y70400 


Homo sapiens 


Human cell-signalling protein-2. 


754 


100 


346 


Y50926 


Homo sapiens 


Human fetal brain cDNA clone 
vcl6_l derived protein. 


962 


100 


347 


AF1 83428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


348 


AC006069 


Arabidopsis 
thaliana 


putative cleavage and 
polyadenylation specifity factor 


1383 


55 


349 


AL032631 


Caenorhabditis 
elegans 


Y106G6H.8 


194 


39 


350 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


23 


351 


Y93468 


Homo sapiens 


Amino acid sequence of a potassium 
channel interactor protein. 


1182 


92 


352 


AF005856 


Drosophila 
yakuba 


anon2A5 


111 


45 


353 


AJ271684 


Homo sapiens 


myeloid DAP12-associating lectin 


1013 


100 


354 


AF099100 


Homo sapiens 


WD-repeat protein 6 


2882 


99 


355 


U51730 


Murine 
leukemia virus 


reverse transcriptase 


316 


42 


356 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


357 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


358 


AF161432 


Homo sapiens 


HSPC314 


1059 


93 


359 


AB029488 


Homo sapiens 


CllorGl 


758 


99 


360 


AJ251024 


Homo sapiens 


putative odorant binding protein ag 


1239 




361 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2074 


74 


362 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2153 


74 
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363 


AC007153 


Arabidopsis 
thaliana 


1 UUOJZ 


156 


24 


364 


AF1 97927 


Homo sapiens 


Arocpi protein 


3992 


99 


365 


D28500 


Homo sapiens 


mitochondrial isoleucine tRNA 
synineiase 


4286 


98 


366 


X97868 


Homo sapiens 


arylsulphatase 


3141 


98 


367 


ATI /"O r\ A o 

AL 162048 


Homo sapiens 


hypothetical protein 


1537 


100 


368 


L36062 


Mus musculus 


steroidogenic acute regulatory 
protein 


1R9 

J 07 


75 

1 ' 


369 


AF1 13249 


Homo sapiens 


multiple domain putative nuclear 
protein 


1022 




370 


M15888 


Bos taurus 


endozepme-reiaiea protein precursor 


2425 


84 


371 ! 


X66363 


Homo sapiens 


serme/tnreonme proiein Kinase 






372 


W74802 


Homo sapiens 


Human secreted protein encoded by 
gene 73 clone Hov^bL/j. 


1532 


89 


373 


AF 100772 


Homo sapiens 


tenascin-Ml 


11535 




374 


. AF090934 


Homo sapiens 


Till AAC 1 O 

PRO0518 


3x7 




375 


AB021643 


Homo sapiens 


gonadotropin inducible transcription 
repressor-3 


2761 


99 

7«7 


376 


AB049758 


Homo sapiens 


MA WD binding protein 


i tii 


1 uu 


377 


AF070666 


Homo sapiens 


Kruppel-associated box protein 


466 


97 


378 


S59342 


Mus sp. 


nuclear pore complex glycoprotein 
p62 




£0 


379 


AF149205 


Mus musculus 


Su(var)3-9 homolog Suv39n2 




RR 
oo 


380 


AF227906 


Homo sapiens 


UDP-glucose:glycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


381 


AF1 18566 


Mus musculus 


hematopoietic zinc finger protein 


1769 


92 


382 


AK000619 


Homo sapiens 


unnamed protein product 


oiu 


inn 


383 


AF227906 


Homo sapiens 


UDP-gIucose:glycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


384 


AF1 17946 


Homo sapiens 


Link guanine nucleotide exchange 
factor II 


2363 


100 


385 


AF125390 


Drosophila 
melanogaster 


L82G 




/i 1 

! 


386 


Y94907 


Homo sapiens 


Human secreted protein clone 
cal06_19x protein sequence SEQ ID 
NO:20. 


WML 




387 


U18795 


Saccharomyce 
s cerevisiae 


Yel064cp 


206 


28 


388 


AF177388 


Homo sapiens 


cancer-amplified transcriptional 
coactivator ASC-2 


10748 


99 


389 


AJ002744 - 


Homo sapiens 


UDP-GalNAc:polypeptide N- 
acetylgalactosaminyltransferase 7 


346? 


96 


390 


AF097366 


Homo sapiens 


cone sodium-calcium potassium 
exchanger 


3166 


100 


391 


AF217525 


Homo sapiens 


Down syndrome cell adhesion 
molecule 


5337 


60 


392 


U81035 


Rattus 
norvegicus 


ankyrin binding cell adhesion 
molecule neurofascin 


3Q67 


91 


393 


X65224 


Gallus gallus 


neurotascin 


4097 


78 


394 


X13916 


Homo sapiens 


LDLrreceptor reiatea precursor \t\i\ 
-19 to 4525) 




99 


395 


AF151083 


Homo sapiens 


HSPC249 


AAA 

t*t*T 


98 


396 


AB017026 


Mus musculus 


oxysterol-binding protein 


2173 


j 98 


jy 1 


AT 


T-Tnmrk canipnc 
numu aapicua 


dJ475N16 4 (TCIAA0240) 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 
gene 85 clone HSDFV29. 


722 


92 


399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 
(HYDRL-8). 


1637 


99 
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400 


AF039718 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homologs 


325 


43 


401 


AE000877 


Methanotherm 
obacter 
thennoautotro 
phicus 


conserved protein 


231 


36 


402 


Y27795 


Homo sapiens 


Human secreted protein encoded by 
gene No. 79. 


1 CIO 


QO 

yy 


403 


Z50853 


Homo sapiens 


CLPP 


01 J 


i no 


405 


X03475 


Rattus 
norvegicus 


nbosomal protein L35a (aa 1-110) 


J /o 


QO 

yy 


406 


AF144237 


Homo sapiens 


LOMP protein 




44 


407 


U20239 


Mus musculus 


fibrosin 


9RR 
zoo 


/o 


409 


AL033378 


Homo sapiens 


dJ323M4.1 (KIAA0790 protein) 


6026 


99 


410 


X54326 


Homo sapiens 


glutaminyl-tRNA synthetase 


1 J / / 


QO 

77 


411 


X61585 


Bos taurus 


polynucleotide adenylyltransferase 




Q7 

y 1 


412 


AF217190 


Homo sapiens 


MLEL1 protein 


Z1H1 


OO 

yy 


414 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6896. 


314 


95 


415 


AJ245922 


Homo sapiens 


alpha-tubulin 8 


2370 




416 


AF203032 


Homo sapiens 


neurofilament protein 


220 


JL\ 


417 


Z97653 


Homo sapiens 


C380A12.1 (novel protein (isoform 
D) 


1567 


1 AA 

1UU 


418 


AJ404326 


Homo sapiens 


SR+89 


i on i 

1871 


QO 

yy 


419 


AJ404326 


Homo sapiens 


SR+89 


f\f\i 

902 


04 


420 


AF134726 


Homo sapiens 


G9A 


e o n A 

5334 


yy 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


ooo 

288 


QO 

oy 


422 


W21733 


Homo sapiens 


NIP-1 encoded by clone 59. 


110 


hi 
12. 


423 . 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


951 


76 


424 


L28035 


Mus musculus 


protein kinase C gamma 


3768 


AO 

9a 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


427 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


1£.JZ 

266 


AG 


428 


X61118 


Homo sapiens 


TTG-2a/RBTN-2a 


876 


100 


429 


Z96932 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


Q1 
OD 


430 


AJ277291 


Homo sapiens 


HELG protein 


678 


72 


■ 431 


X82157 


Homo sapiens 


hevin 


3525 


yy 


432 


AC007192 


Homo sapiens 


P85B HUMAN; PTDINS-3- 
KINASE P85-BETA 


3825 " 


99 


433 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1713 


<A 

od j 


434 


AF084464 


Rattus 
norvegicus 


GTP-binding protein REM2 


% A 1 

141 


J>y ! 


435 


AL049795 


Homo sapiens 


dJ622L5.2 (novel protein) 


1 ''ICC 

1756 


OR 


436 


M14513 


Rattus 
norvegicus 


(Na+ and K+) ATPase, alpha(IU) 
catalytic subunit 


4269 


99 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase I, 
largest subunit 


8777 


98 


438 


D87076 


Homo sapiens 


similar to human bromodomain 
protem BR140(JC2069) 


30o/ 


inn 


439 


L43912 


Macaca 
mulatta 


mannose-binding protein A 


589 


93 


440 


D31763 


Homo sapiens 


ViaOQ4£ nrofpin \*i ICnmnel-related 


927 


49 


441 


U70976 


Homo sapiens 


arrestin 


2068 


99 


442 


B08069 


Homo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAPA). 


2343 


99 


443 


AF100662 


Caenorhabditis 


contains similarity to ubiquitin 


I 166 


24 
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% 

IDENTITY 

1 






elegans 


carboxyl-terminal hydrolase (Ptam. 
UCH-l.nmm, score: zo.4o) (rram. 
UCH-2.hmm, score: 47.53) 






444 


D78017 


Rattus 
norvegicus 


NF1-A1 


9667 
ZOO / 


Oft 


445 


AL049569 


Homo sapiens 


dJ37C10.3 (novel Al rase; 


941 R 


i fin 


448 


AJ242540 


Volvox carted 
f. nagariensis 


hydroxyproline-rich glycoprotein 
DZ-HKur 


1 65 


*XA 


449 


AJ133352 


Homo sapiens 


ZNF237 protem 


9fif)6 
/.KJKJO 


iuv 


450 


A f« AAA »A 

AJ133352 


Homo sapiens 


LNrZol protem 




Q6 


451 


AF170708 


Homo sapiens 


T-box protein TBX3 


3700 


99- 


452 


AK002080 


Homo sapiens 


unnamed protein product 


1 SAG. 


00 

77 


453 


L32977 


Homo sapiens 


Rieske Fe-S protein 




Q1 

yj 


454 


X51760 


Homo sapiens 


t— . • /COO A A \ 

zmc finger protem (583 AA) 


i coo 

ID J J 


C.*7 


455 


Y0H41 


Homo sapiens 


Secreted protein encoded by gene 7 
clone HTLFA90. 


1 A CO 


QO 
77 


456 


AB006631 


Homo sapiens 


The human homolog of mouse Cux-2 




1 (\t\ 


457 


AF067165 


Homo sapiens 


zinc finger protein 3 


977 


64 


458 . 


AF038169 


Homo sapiens 


unknown 


154 


38 


459 


W75214 


Homo sapiens 


Human secreted protein encoded by 
gene 19 clone HRSMC69. 


1180 


95 


460 


U97002 


Caenorhabditis 
elegans 


similar to acyl-CoA dehydrogenases 
and epoxide hydrolases; Pfam 
domain PF00441 (Acyl-CoA_dh), 
Score=57.4, E-value=1.7e-16,N=2; 
contains similarity to Pfam domain 
PF00702 (Hydrolase), Score=57.4, 
E-value=le-13,N=l 


583 


37 


461 


AK023H4 


Homo sapiens 


unnamed protein product 


1041 


/irk 

99 


462 


M93134 


Friend murine 
leukemia virus 


pol protein 


O OA 

289 


A A 

44 


463 


AF055473 


Homo sapiens 


GAGE-8 


232 


ah 
4/ 


466 


Y51415 


Homo sapiens 


Human wild type pKe83 protein. 


2625 


100 


467 


Y51417 


787 


Human pKe83 splice variant protein 


2433 


1 AA 

100 


468 


Y57936 


Homo sapiens 


Human transmembrane protein 
HTMPN-60. 


1629 


96 


469 


D38552 


Homo sapiens 


The hal 539 protein is related to 
cyclophilin. 


2995 


100 


470 


Y70013 


Homo sapiens 


Human Protease and associated 
protein-7 (PPRG-7). 


3530 


100 


471 


AJ224747 


Homo sapiens 


C-terminal variant of hINADL 
including 2 amino acid exchanges 
and an insertion of 28 amino acids in 
frame. 


7969 


100 


472 


W99665 


Homo sapiens 


Human secreted protein clone 
dul57 12 protein. 


1546 


100 


473 


W99665 


Homo sapiens 


Human secreted protein clone 
dul57_12 protein. 


998 




474 


X63526 


Homo sapiens 


homologue to elongation factor 1- 
gamma from A.salina 


LI 15 


00 

77 


475 


X15940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


476 


M60832 


Homo sapiens 


alpha-2 type Vlll collagen 


3581 


99 


477 


AF039697 


Homo sapiens 


antigen NY-CO-31 


inn 
1213 


9/ 


478 


AFl 56929 


Sus scrofa 


inflammatory response protein 6 


1 coo 

1588 


oi 


479 


Ar2o4717 


riomo sapiens 


f I VC uUIIlaJXI wUlilaUlJiig uuoi 

specificity protein phosphatase 
FYVE-DSP2 


5610 


99 


480 


AF044578 


Homo sapiens 


putative DNA polymerase; POL4P 


2478 


94 


481 


X89750 


Homo sapiens 


TGIF protein 


1413 


100 
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% 

IDENTITY 


482 


M93107 


Homo sapiens 


(R)-3-hydroxybutyrate 
dehydrogenase 




yo 


483 


U58334 


Homo sapiens 


Bbp/53BP2 


IJJU 


A\ 

*? i 


484 


AF151538 


Homo sapiens 


deoxycytidyl transferase; Revlp 




yy 


485 


Z98884 


Homo sapiens 


dJ467Ll.l (KIAAOoii) 


oyy 


17 
/j 


486 


AJ243874 


Homo sapiens 


oligophrenin-4 


3682 


100 


487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 




1 nn 

1UU 


488 


X56123 


Mus musculus 


talin 


4353 


77 


489 


AJ278112 


Homo sapiens 


putative cell cycle control protein 


335 


Z3 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 115 clone HOVBA03. 


1 AIT 

1013 


no 

yo 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 




DO 


492 


X90530 


Homo sapiens 


ragB 


1926 


yy 


493 


X90530 


Homo sapiens 


ragB 


1405 


99 


494 


X90530 


Homo sapiens 


ragB 


1893 


96 


495 


AL022394 


Homo sapiens 


dJ51 1B24.3 (KIAA0395 (probable 
homeobox protein)) 


4990 


99 


496 


Y11395 


Homo sapiens 


lanthionme synthetase C-like protein 
1 


2168 


1 AA 

100 


497 


AJ010119 , 


Homo sapiens 


Ribosomal protein kinase B (RSK-B) 


4001 


i 100 


498 


G01563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 


G01082 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5163. 


549 


100 


501 


AC004142 


Homo sapiens 


similar to murine leucine-rich repeat 
protein; possible role in neural 
development by protein-protein 
interactions; 93% similarity to 
D49802 (PID:gl369906) 


3676 


100 


502 


AL1 17544 


Homo sapiens 


hypothetical protein 


| 1226 


100 


503 


AF203032 


Homo sapiens 


neurofilament protein 


5115 


99 


504 


AL034417 


Homo sapiens 


bK215Dl 1.2 (similar to rat gene 33) 


2476 


100 


505 


X69090 


Homo sapiens 


190kD protein 


7546 


99 


506 


U58755 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl.5; coded for by C. elegans 
cDNA ykl3h!0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C. elegans cDNA yk46d5;5; 
coded for by C. elegans cDNA 
yk43c2.5; coded for by C. elegans 
cDNA yk46e8.3; coded for by C. 
elegans cDNA yk43c2.3; coded for 
by C. elegans cDNA yk46d53; 
coded for by C. elegans cDNA 
ykl3fl0.3; coded for by C. elegans 
cDNAyk34bl.3 


782 


55 


507 


AJ293309 


Homo sapiens 


NHP2 protein 


OA1 

801 


1 AA 


508 


U39045 


Rattus 
norvegicus 


cytoplasmic dynein intermediate 
chain 2B 


3241 


y / 


509 


AF063231 


Mus musculus 


cytoplasmic dynein intermediate 
chain 2 


3159 


07 


510 


AF202893 


Mus musculus 


Kif21b 


433o 


yj 


511 


Y13115 


Homo sapiens 


serine/ uircoiiiuc piuicm mhaov 


5071 


99 


512 


AB030207 


Homo sapiens 


G gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 
interacting protein; PBR-IP/PRAX1 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 
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% 

IDENTITY 

/ 


515 


D90868 


Escherichia 
coli 


similar to 


1 A OA 

1489 


100 


516 


X98834 


Homo sapiens 


zinc finger protem Hsal2 _^ 


cnnn 


10U 


517 


AF055668 


Mus musculus 


apoptosis-linked gene 4, deltaC form 




78 


518 


AFO 19926 


Mus musculus 


protein kinase 


loy4 


AA 

90 


519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


1561 


99 


522 


AL096766 


Homo sapiens 


dA59H18.1 (KIAA0767 protem) 


2497 


100 


523 


AF1 86249 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


100 


524 


AB029012 


Homo sapiens 


KIAA1089 protein 


4933 


100 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


5962 


100 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 4 


528 


AC007228 


Homo sapiens 


R31665 2 


1488 


47 


529 


X14830 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


100 


530 


U80446 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
ykl72e6.3; coded for by C. elegans 
cDNA ykl58f7.3; coded for by C. 
elegans cDNA ykl58f7.5; coded for 
by C. elegans cDNA ykl72e6.5 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


88 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


100 


533 


AF245505 


Homo sapiens 


adlican 


277 


31 


534 


AF300612 


Homo sapiens 


N-acetylgalactosamine-4-O- 
sulfotransferase 


993 


59 


535 


AL121928 


Homo sapiens 


bA18I14.3 (pleckstrin and Sec7 
domain protein) 


3333 


99 


536 


AJ271055 


Mus musculus 


iroquois homeobox protein 6 


1724 


76 


537 


AF1 80473 


Homo sapiens 


Not2p 


2267 


100 


538 


AF071059 


Mus musculus 


zinc finger RNA binding protein 


1089 


. 51 


539 


AF023453 


Homo sapiens 


actin-related protein 3-beta 


2219 


100 


540 


AC003030 


Homo sapiens 


R29828 1 


1401 


70 


541 


AC003030 


Homo sapiens 


R29828 1 


2294 


100 


542 


AL121889 


Homo sapiens 


dJ1076E17.1 (KIAA0823 protein 
(continues in AL023803)) 


2152 


100 


543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


97 


545 


Y07595 


Homo sapiens 


transcription factor TFIIH 


2373 


100 


546 


AL133545 


Homo sapiens 


bA386N14.1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


547 


X83618 


Homo sapiens 


hydroxymethylglutaryl-CoA 
synthase 


2647 


100 


548 


AF134726 


Homo sapiens 


NG37 


4359 


99 


549 


AB035356 


Homo sapiens 


neurexin I-alpha protein 


6948 


99 


551 


AB037901 


Homo sapiens 


gene amplified in squamous cell 
carcinoma- 1 


5215 


99 


552 


AB043634 


Homo sapiens 


PAR-6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4875 


99 


554 


AF002223 


Homo sapiens 


myotubularin related 1 






555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PED.gl 171682) 


1611 


100 


556 


AJ404468 


Homo sapiens 


axonemai dynein heavy chain 


8328 


100 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


100 
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SMITH- 
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% 

IDENTITY 


558 


X65873 


Homo sapiens 


Kjnesin neavy cnain 


4860 


100 


559 


AJ277365 


Homo sapiens 


polyglutamine-containing protein 




JO 


560 


AF205600 


Homo sapiens 


transposase-like protein 


407 


27 


561 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1014 


inn 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


97 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


507 


1 AA 

luu 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. ' 


1619 


on 
99 


566 


AL 12 1893 


Homo sapiens 


bA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(RBBP9)) 


1012 


1 AA 
100 


567 


AL1 17352 


Homo sapiens 


dJ876B10.2 (novel protein (ortnolog 
of rat EX084)) 




GO 

yy 


568 


AF228603 


Homo sapiens 


pleckstnn 2 


1541 


l\J\J 


569 


AF239243 


Homo sapiens 


histone deacetylase 7 


3244 


86 


570 


AF087695 


Mus musculus 


veli3 


n on 

yoy 


1 nn 
1UU 


571 


AB046381 


Homo sapiens 


testis-abundant finger protein 


1 1AA 

134o 


oo 
yy 


572 


AC005551 


Homo sapiens 


R26529_2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 
sequence. 


274 


52 


574 


W76734 


Homo sapiens 


Human mDia Rho targeting protein. 


712 


32 


575 


AL121935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.homolog)) 


853 


no 

78 


576 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQ ID NO: 1 32. 


2123 


no 
99 


577 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protem) 




QQ 

yy 


578 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


579 


X92715 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


an 
y 1 


580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 


no 
yo 


581 


X78817 


Homo sapiens 


pll5 


1 1 AQ 

1 14o 


AA ■ 

44 


582 


AJ251245 


Rattus 
norvegicus 


SECIS binding protein 2 


3086 


71 


583 


AF113125 


Homo sapiens 


E-l enzyme 


581 


100 


584 


M19529 


Sus scrofa 


follistatin A 


1906 


yo 


585 


AF1 69677 


Homo sapiens 


leucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 


586 


D87685 


Homo sapiens 


similar to human transcription factor 
TFHS (S34159). 


8083 


yy 


587 


Y00876 


Homo sapiens 


Human LAPH-1 protein sequence. 


O 1 1 A 

21 10 


1UU 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


2111 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCN1 (P1:A48126) 


12033 


99 


590 


AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 




591 


Y57396 


Homo sapiens 


Human lysoenzyme LYC4 
polypeptide. 


Q1 A 

814 


inn 


592 


AJ297743 


Mus musculus 


torsinB protein 


1 AAQ 

1445 




593 


AF164796 


Homo sapiens 


NADH:ubiquinone oxidoreductase 
MLRQ subunrt homolog 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


749 


94 


jyj 


Y413IZ 


xiomo sapiens 


Uiim an cc*rrf>tf*A twotpin pnfrtffpH hv 

XlUJJloU oCU CICU JJiULGUl CJlwUwU *Jj 

gene 5 clone HLDRM43. 


824 


100 


596 


Y77123 


Homo sapiens 


Human neurotransmission-associated 
protein (NTAP) 998868. 


2102 


98 


597 


AF2 15703 


Drosophila 


KJSMET-L long isoform 


1880 


65 
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NO: 








SCORE 


\ 






melanogaster 








598 


AF070447 


Homo sapiens 


: ; : — ■ 

barrier-to-autointegration factor 




OA 


599 


X56203 


Plasmodium 


liver stage antigen 


372 


22 






falciparum 








600 


X79828 


Mus musculus 


NK10 


202 


53 


601 


AB004109 


Cricetulus 


phosphatidylserine synthase II 


2262 


92 






griseus 








602 


U94988 


Mus musculus 


Nulpl 


2912 


89 


603 


U94988 


Mus musculus 


Nulpl 


2800 


86' 


604 


AF006264 


Homo sapiens 


recombination and sister chromatid 


2850 


100 






cohesion protein homolog 






605 


AF006264 


Homo sapiens 


recombination and sister chromatid 


2530 


100 






cohesion protein homolog 






606 


X82260 


Homo sapiens 


RanGAPl 


2929 


100 


607 


X82260 


Homo sapiens 


RanGAPl 


1843 


97 


608 


AF160909 


Drosophila 


BcDNA.LD03471 


943 


58 






melanogaster 








610 


X74801 


Homo sapiens 


gamma subunit of CCT chaperonin 


2745 


99 


611 


AL03I427 


Homo sapiens 


dJ167A19,l (novel protein) 


1608 


100 


612 


Y71072 


Homo sapiens 


Human membrane transport protein, 


445 


100 








MTRP-17. 






613 


XI 6396 


Homo sapiens 


precursor polypeptide (AA -29 to 


1749 


100 








315) 






614 


AK000281 


Homo sapiens 


unnamed protein product 


1814 


99 


615 


AB0J 1128 


Homo sapiens 


KIAA0556 protein 


5761 


99 


616 


U19361 


Petromyzon 


NF-180 


205 


21 






marinus 








617 


AF045555 


Homo sapiens 


wbscrl 


1208 


100 


618 


AF045555 


Homo sapiens 


wbscrl alternative spliced product 


1318 


100 


619 


U22229 


Felis catus 


ribosomal protein L41 


128 


100 


620 


Y17169 


Homo sapiens 


A6 related protein 


1819 


100 


621 


Y12065 


Homo sapiens 


hNop56 


2956 


99 


622 


AF177758 


Homo sapiens 


ubiquitin specific protease 16 


2998 


100 


623 


AF3 17425 


Homo sapiens 


GAC-1 


3866 


100 


624 


AL050297 


Homo sapiens 


hypothetical protein 


1227 


99 


625 


AC007204 


Homo sapiens 


BC273239 1 


3398 


99 


626 


Z68747 


Homo sapiens 


imogen 38 


2024 


99 


627 


Z68747 


Homo sapiens 


imogen 38 


1958 


97 


628 


Y70229 


Homo sapiens 


Human RNA-associated protein- 10 


3424 


99 








(RNAAP-10). 






629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 


613 


100 








gene protein-8 






630 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 


1574 


100 








HCNGP 






631 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 


1150 


89 








HCNGP 






632 


Y17849 


Homo sapiens 


ganglioside-induced differentiation 


1839 


98 








associated protein 1 






633 


X55740 


Homo sapiens 


5 f -nucleotidase 


3012 


1 AA 

100 


634 


AF039688 


Homo sapiens 


antigen NY-CO-3 


931 


1 AA 

100 


635 


AF1 19662 


Homo sapiens 


E46 protein 


2424 


100 I 


636 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


637 


AF077818 


Mus musculus 


syntrophin-associated serine- 


2027 


44 








threonine protein kinase 






638 


AL035455 


Homo sapiens 


dJ1018E9.1 (VAMP (vesicle- 


150 


26 






associated membrane protein> 












associated protein B and C) 






639 


AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 



142 



WO 01/57190 PCT/US01/04098 



SEQ 
ID 
NO: 


ACCESSION 
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% 

IDENTITY 


640 


U28377 


Escherichia 
coli 


ORF_f239; was ORF_fl 9 1 and 
ORF il 94 before splice 


1 1 OR 


i fin 


641 


AK024442 


Homo sapiens 


FLJ00032 protein 


1677 


56 


642 


U58682 


Homo sapiens 


ribosomal protein S28 


340 


i An 
1UU 


643 


X57432 


Rattus rattus 


ribosomal protein S2 




no 
yo 


644 


AB002348 


Homo sapiens 


KIAA0350 protein 


5186 


99 


646 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding 
protein, Y2H56. 


1178 


98 


647 


AB029482 


Mus musculus 


JNK-binding protein JNKBP1 


4609 


O 1 

81 


648 


AB009053 


Arabidopsis 
thaliana 


contains similarity to isoamyl 

acetate-hydrolyzing 

esterase~gene_id:MQB2.25 


407 


A A 

44 


650 


AC002550 


Homo sapiens 


Unknown gene product 


858 


yy 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


00 


652 


X60155 


Homo sapiens 


zinc finger 41 


4349 


100 


653 


X53330 


Platynereis 
dumerilii 


H4 protein (AA 1 - 103) 


523 


100 


654 


AC003682 


Homo sapiens 


R27945 2 


2558 


100 


655 


X80473 


Mus musculus 


rabl9 


596 


56 


656 


J02649 


Rattus 
norvegicus 


unknown protein 


201 


95 


657 


AC006014 


Homo sapiens 


similar to RFP transforming protein; 
similar to P14373 (PBD:gl32517) 


1331 


99 


658 


X92972 


Homo sapiens 


protein phosphatase 6 


1666 


1 AA 

100 


659 


L35269 


Homo sapiens 


zinc finger protein 


2803 


AA 

99 


660 


AC003682 


Homo sapiens 


F18547 1 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-1 


4195 


99 


662 


X17620 


Homo sapiens 


Nm23 protein 


965 


99 


663 


AB015617 


Homo sapiens 


ELKS 


1501 


80 


664 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2331 


100 


665 


AJ248283 


Pyrococcus 
abyssi 


LACTOYLGLUTATHIONE 
LYASE (EC 4.4.1.5) 
METHYLGLYOXALASE) 
(ALDOKETOMUTASE) 
(GLYOXALASE I). 


254 


40 


666 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8819 


OA 

99 


667 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8589 


97 


668 


AF153450 


Manduca sexta 


juvenile hormone esterase binding 
protein 


225 


32 


669 


AF227198 


Homo sapiens 


CrkRS 


7231 


99 


670 


X99586 


Homo sapiens 


SMT3C protein 


441 


87 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 
human OC-2 protein. 


2593 


100 


672 


AJ132702 


Mus musculus 


ATFa-associated factor 


3240 


88 


673 


AF204159 


Homo sapiens 


potassium large conductance 
calcium-activated channel beta 3a 
subunit 


1486 


100 


674 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6142. 


558 


99 


675 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5327. 


141 


77 


676 


AB016839 


Homo sapiens 


mobl 


419 


42 


677 


D86970 


Homo sapiens 


similar to myosin heavy chain: 
Containing ATP/GTP-binding site 

— a. * £ A i ■ J 1 s> 

mo til A(r-loopj 


161 


28 


678 


U83115 


Homo sapiens 


non-lens beta gamma-crystallin like 
protein 


8569 


99 


679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 
protein 


2181 


100 
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WATERMAN 
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% 

IDENTITY 

/ 


680 


M27685 


Mus musculus 


ultra-high sulphur keratin 


650 


58 


681 


U04968 


Cricetulus 
griseus 


nucleotide excision repair protein 


3712 


97 


682 


AF 119663 


Homo sapiens 


G-protein gamma- 12 subunit 


356 


100 


683 


G03733 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7814. 


Oil') 

342 


100 


684 


X67699 


Homo sapiens 


CDw52 antigen 


297 


100 


685 


AF022789 


Homo sapiens 


ubiquitin hydrolyzing enzyme I 


1892 


100 


686 


AJ001006 


Mus musculus 


EMeg32 protein 


938 


96 


687 


W03516 


Homo sapiens 


Prostaglandm DP receptor. 


^ 1 O Z" A 

1864 


100 


688 


AF019661 


Mus musculus 


« • r\ril AT A I* 

zeta proteasome chain; PSMA5 


1214 


100 


689 


AF 156557 


Homo sapiens 


stomatin related protein 


2036 


100 


690 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8041. 


593 


100 


691 


AF161512 


Homo sapiens 


HSPC163 


738 


[ 100 


692 


AL031115 


Homo sapiens 


ZXDA, ZXDB (zinc finger X-linked 
protein) 


4298 


' 100 


693 


L40410 


Homo sapiens 


thyroid receptor interactor 


806 


| 100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDING 
PROTEIN-like; similar to P22059 
(PID:gl29308) 


2533 


99 


695 


AF169411 


Rattus 
norvegicus 


PAPIN 


4144 


52 


696 


Y58168 


Homo sapiens 


Human hydrolase homologue HHH- 
4. 


2144 


100 


697 


AF271994 


Homo sapiens 


dopamine responsive protein DRG-1 


1613 


100 


698 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


699 


AL133506 


Unknown 


/prediction=(method: ,,,, genscan n,, , 
version: m, 1.0 ,,w , score:' m 109.13""); 
/prediction=(niethod: 


825 


48 


700 


Y96870 


Homo sapiens 


Human goose-type lysozyme 
(GOLY). 


1032 


100 


.701 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


1190 


100 


702 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


937 


95 


703 


AJ242832 


Homo sapiens 


calpain 


3756 


100 


704 


S52624 


Homo sapiens 


unknown 


185 


100 


705. 


AF005081 


Homo sapiens 


skin-specific protein 


652 


100 


706 


Y16793 


Homo sapiens 


keratin, type I 


"2232 


100 


707 


Y44985 


Homo sapiens 


Human epidennal protein-2. 


455 


69 


708 


AF1 13220 


Homo sapiens 


MSTP040 


686 


100 


709 


Y44985 


Homo sapiens 


Human epidennal protein-2. 


408 


65 


710 


Y16132 


Homo sapiens 


CDT6 


1874 


100 


711 


Y68775 


Homo sapiens 


Amino acid sequence of a human 

i 1 1 a* CP j TYT TOT* T 

phosphorylation effector PHSP-7. 


2407 


100 


712 


X63422 


Homo sapiens 


H(+) -transporting ATP synthase 


209 


i nn 
IUU 


713 


AF1 69968 


Mus musculus 


DNA binding protein DESRT 


1467 


fy 


714 


X52563 


Bos taurus 


permability increasing protein 


383 


oo 
JLy 


715 


AJ277739 


Homo sapiens 


RPB1 lbl alpha protein 


480 


98 


716 


AL135791 


Homo sapiens 


bAI62G10.3 (zinc finger protein) 


40 1 


98 


717 


AF223466 


Homo sapiens 


HT0 15 protein 1 


I3ll 


97 


719 


AF1 17383 


Homo sapiens 


placental protein 13; PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJ181C9.2 (Rno GTrase activating 
protein 8 (RJioGAP, p50RhoGAP)) 


52A 


IUU 


721 


AL163815 


Arabidopsis 
thaliana 


putative protein 


653 


61 


722 


G0I436 


Homo sapiens 


Human secreted protein, SEQ ED 


418 


96 
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% 

IDENTITY 








NO: 5517. 






723 


AF282919 


Mus musculus 


Zfp228 


349 


49 


724 


AB023191 


Homo sapiens 


KIAA0974 protein 


2953 


100 


725 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP 
(benzodiazapine receptor (peripheral) 
(MBR, PBR, PBKS, EBP, 
Isoquinoline-binding protein)) LIKE 
protein) 


920 


100 


726 


AL021939 


Homo sapiens 


dJ352A20.2 (aldehyde 
dehydrogenase family protein) 


1764 


100 


727 


AF182426 


Rattus 
norvegicus 


arylacetamide deacetylase 


791 


42 


728 


Y08565 


Homo sapiens 


UDP-GalNAc:polypeptide N- 
acetylgalactosaminyltransferase 


3331 


99 


729 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell 
protein 


1652 


99 


730 


AL078606 


Arabidopsis 
thaliana 


putative protein 


277 


55 


731 


Y73352 


Homo sapiens 


HTRM clone 1732368 protein 
sequence. 


1720 


100 


732 


AF178432 


Homo sapiens 


SH3 protein 


3302 


100 


733 


Y 17832 


Human 
endogenous 
retrovirus K 


env protein 


223 


34 


734 


Y28859 


Homo sapiens 


Human mesoderm induction early 
response protein ER1. 


2067 


98 


735 


U09355 


Oryctolagus 
cuniculus 


protein phosphatase 2A1 B gamma 
subunit 


2352 


99 


736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_l 
protein sequence SEQ ID NO:50. 


724 


99 


737 


AB027003 


Mus musculus 


protein phosphatase 


378 


84 


738 


AF 112200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


739 


100 


739 


AF 112200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


88 


740 


AF302154 


Homo sapiens 


SPG protein 


6556 


100 


741 


B25681 


Homo sapiens 


Human secreted protein sequence 

j j v < n nPA TT"\ VTA .TA 

encoded by gene 17 SEQ ID NO:70. 


1410 


99 


742 


L27479 


Homo sapiens 


X123 


1237 


Aft 

99 


743 


L27479 


Homo sapiens 


X123 


1206 


97 


744 


Y66745 


Homo sapiens 


Membrane-bound protem PRO 1 186. 


f no 

588 


Oft 

99 


745 


AJ001019 






1292 


nrv 

99 


Homo sapiens - 


ring finger protein 




746 


X68453 


Sus scrofa 


tubulin-tyrosine ligase 


1882 


r\ A 

94 


747 


Y57897 


Homo sapiens 


Human transmembrane protein 
HTMPN-2L 


1173 


i f\t\ 
100 


748 


AF151069 


Homo sapiens 


HSPC235 


1694 


96 


749 


A T> 1 CIS* A f\ A 

AF1 82404 


Homo sapiens 


mitochondrial uncoupling protein 1 


i tin A 
10/4 


1 Aft 


750 


AL121993 


Homo sapiens 


dJ776P7.1 (Novel protein) 


2500 


99 


751 


AF149825 


Homo sapiens 


T"» A ^nft T*> 

PACSIN3 


2253 


1 AA 

100 


752 


AL008635 


Homo sapiens 


dJ510H16.2 (high-mobility group 
protein 2-lBce 1) 


3026 


Aft 

99 


753 


Y57914 


Homo sapiens 


Human transmembrane protein 
HTMPN-38. 


1124 


1 AA 

10U 


754 


AF285109 


Homo sapiens 


septin 3 isoform B 


1766 


1UU 


755 


AF004161 


Oryctolagus 
cuniculus 


peroxisomal Ca-dependent solute 
carrier 


2371 


AC 

95 


/DO 






LUX UJI 1 UUdpUllU 111 *t 




100 


757 


AP001745 


Homo sapiens 


similar to zinc finger 5 protein 


1857 


100 


758 


AF1 90664 


Mus musculus 


LMBR2 


555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G13.3 (novel protein similar to 


999 


94 
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/ 








bovine and mouse beta-soluble NSF 
attachment protein (SNAP-beta; ) 






761 


AC003007 


Homo sapiens 


Unknown gene product (partial) 


649 


96 


762 


U66372 


Bos taurus 


ribosomal protein S29 




Id 


764 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity 
modifying protein SEQ ID NO: 1 . 


1152 


100 


765 


U88169 . 


Caenorhabditis 
elegans 


similar to molybdoterin biosynthesis 
MOEB proteins 


1 OA/I 

1204 


05 


766 


AL1 18506 


Homo sapiens 


dJ591C20.3.1 (novel DnaJ domain 
protein, similar to mouse and bovine 
cysteine string protein) 


1 AO.1 


1 AA' 


767 


AK024693 


Homo sapiens 


unnamed protein product 


3767 


100 


768 


Z11518 


Homo sapiens 


histidyl-tRNA synthetase 


2582 


1 AA 


769 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 
-19 to 4525) 


«f rift 

25529 


1 AA 
100 


770 


AC009360 


Arabidopsis 
thaliana ' 


Contains 3 PF|00400 WD40, G-beta 
repeat domains. 


333 


33 


771 


AB037685 


Mus musculus 


LANP-like protein 


1246 


91 


772 


AL161578 


Arabidopsis 
thaliana 


putative protein 


335 


46 


773 


AL161578 


Arabidopsis 
thaliana 


putative protein 


333 


47 


774 


AY008271 


Homo sapiens 


helicase SMARCAD1 


5264 


AA 

99 


775 


Y21591 


Homo sapiens 


Human secreted protein (clone 
CC332-33). 


1127 


96 


776 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene 89. 


752 


100 


777 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene 89. 


752 


1 Art 

100 


778 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene 89. 


752 


1 AA 

100 


779 


AF196481 


Homo sapiens 


RING finger protein; FXY2 


o ca a 

3644 


1 AA 
IUU 


780 


AL035427 


Homo sapiens 


dJ769N13.1 (KIAA0443 protein.) 


1609 




781 


AB026I87 


Homo sapiens 


protocadherin-Xa 


5244 


100 


782 


B24458 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 22 SEQ ID NO:83. 


1002 


100 


783 


AB027289 


Homo sapiens 


cyclin-E binding protein 1 


5421 


1 AA 

100 


784 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6997. 


/Art 

627 


1 AA 

100 


785 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


45 60 


1 AA 
IUU 


786 


AJ245820 


Homo sapiens 


type I transmembrane receptor 


4oz4 


1 AA 

IUU 


787 


Z48042 


Homo sapiens 


GPI-anchored protein pl37 


11A A 

3340 


QO 

yy 


788 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTA 11 Vb novel 
Collagen alpha 1 LIKE protem) 


OT2Q 

2/39 


IUU 


789 


AJ131245 


Homo sapiens 


Sec24B protein 


oou/ 




790 


AF1 07203 


Homo sapiens 


ataxin 2-binding protein 




inn 

IUU 


791 


Y14690 


Homo sapiens 


procollagen alpha 2(V) 


£AA 




792 


AL031055 


Homo sapiens 


(U28H20.2 (novel protein) 


1267 


100 


793 


Y36194 


787 


Human secreted protein 


ZvJi 


OO 


794 


AB028127 


Homo sapiens 


mannosyltransferase 


Zl3o 


yo 


795 


AC007228 


Homo sapiens 


R31665 2 


Z/3o 


iy 


796 


AL049482 


Arabidopsis 
thaliana 


putative protein 


436 


47 


797 


AC004528 


Homo sapiens 


R32184 3 


891 


91 


798 


AB037830 


Homo sapiens 


VTA A 1/1 HO Tvrr\<7MTl 

JsJAA lH\)y protein 


7532 


100 


799 


X53793 


Homo sapiens 


5' half of the product is homologies 
to Bacillus subtiis SA1CAR 
synthetase, 3' half corresponds to the 
catalytic subunit of AIR carboxylase 


2232 


100 
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DESCRIPTION 


SMITH- 
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% 

IDENTITY 


800 


Y99350 


Homo sapiens 


Human PRO 1378 (UNQ715) amino 
acid sequence SEQ ID NO:33. 


1343 


100 


801 


AB042636 


Homo sapiens 


junctophilin type3 


1225 


47 


802 


. AB029324 


Rattus 
norvegicus 


TIP120-family protein 1 W12VB 


3916 


90 


803 


AB029324 


Rattus 
norvegicus 


TIP120-family protein TIP120B 


4961 


90 


804 


AF251040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 
TRCP2 isoform C 


2879 


100 


806 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


3257 


90 


807 


AF118889 


Rattus 
norvegicus 


b-tomosyn isoform 


3155 


97 


808 


AF226993 


Rattus 
norvegicus 


selective LIM binding factor 


8793 


95 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 
Ras). 


3939 


99 


810 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


1546 


100 


811 


AC002542 


Homo sapiens 


similar to C. elegans Fl 1A10.5; 80% 
similarity to Z68297 (PIDigl 130619) 


2294 


100 


812 


U83246 


Homo sapiens 


copine I 


606 


52 


813 


AF242552 


Gallus gallus 


retinovin 


945 


34 


814 


X52332 


Homo sapiens 


zinc finger protein 10 


1651 


93 


815 


X52332 


Homo sapiens 


zinc finger protein 10 


2423 


99 


816 


Y09631 


Homo sapiens 


PIBF1 protein 


2935 


99 


817 


X71997 


Rattus 
norvegicus 


myosin I 


3883 


98 


818 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain ' 


11105 


98 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 
phosphodiester PDE8B(E) amino 
acid sequence. 


3790 


100 ! 


820 


AF081947 


Mus musculus 


tektin 


1134 


81 


821 


AL035106 


Homo sapiens 


d J998C 1 1 . 1 (continues in 
Em:AL445192 as bA269H4.1) 


871 


100 


822 


AF022795 


Homo sapiens 


TGF beta receptor associated protein- 
1 


385 


24 


823 


AF015770 


Mus musculus 


radical fringe 


1422 


82 


824 


U82695 


Homo sapiens 


expressed-Xq28STS protein 


1444 


99 


825 


X77371 


Mesocricetus 
auratus 


COR1 


641 


78 


826 


AB014576 


Homo sapiens 


KIAA0676 protein 


296 


79 


827 


AL049733 


Homo sapiens 


dJ875H3.1 (APK1 antigen) 


1584 


72 


828 


AF222980 


Homo sapiens 


disrupted in Schizophrenia 1 protein 


4418 


100 


829 


Z31560 


Homo sapiens 


sox-2 


1683 


100 


830 


AF295773 


Homo sapiens 


ral guanine nucleotide dissociation 
stimulator 


4717 


99 


831 


AB041926 


Homo sapiens 


GCK family kinase MINK-2 


6866 


100 


832 


L04948 


Saccharomyce 
s cerevisiae 


mitochondrial transporter protein 


338 . 




833 


AJ007012 


Mus musculus 


Fish protein 


704 


OA 


834 


Z34289 


Homo sapiens 


nucleolar phosphoprotein pl30 


3455 


99 


835 


U 10991 


Homo sapiens 


G2 


8436 


98 


836 


AF230877 


Homo sapiens 


Mir- 1 J 


2945 


99 


837 


X58288 


Homo sapiens 


protein-tyrosine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 
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1 


840 


D83197 


Homo sapiens 


ankyrin repeat protein 


802 


99 


841 


AF053711 


Serinus 
can aria 


neurofilament medium subunit 


192 


31 


842 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal 
protein L10 encoded by GenBank 
Accession Number L25899 


990 


96 


843 


U76343 


Homo sapiens 


GABA transport protein 


2992 


98 


844 


Y13645 


Homo sapiens 


uroplakinll 


897 


100 


845 


D21064 


Homo sapiens 


similar to rat general mitochondrial 
matrix processing protease mRNA 
(RATMPP). 


2710 


99! 

- 


846 


AF192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


7047 


100 


847 


AF192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


5472 


100 


848 


X60489 


Homo sapiens 


elongation factor- 1 -beta 


1162 


100 


849 


AC007204 


Homo sapiens 


BC273239 1 


2277 


67 


850 


AC003682 


Homo sapiens 


R28830 1 


2401 


100 


851 


AL121583 


Homo sapiens 


bA358N2.1 (novel protein) 


353 


61 


852 


Z48475 


Homo sapiens 


glucokinase regulator 


3155 


99 


853 


Z83844 


Homo sapiens 


dJ37E16.2 (SH3-domain binding 
protein 1) 


1884 


98 


854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


36 


855 


AF062741 


Rattus 
norvegicus 


pyruvate dehydrogenase phosphatase 
isoenzyme 2 


447 


80 


856 


Y11411 


Homo sapiens 


pristanoyl-CoA oxidase 


3595 


98 


857 


M97188 


Strongylocentr 
otus 

purpuratus 


tektinAl 


290 


46 


858 


AB001105 


Homo sapiens 


hippocalcin-like protein 4 


995 


100 


859 


AF164791 


Homo sapiens 


putative 38.3kDa protein 


1795 


100 


860 


AF298117 


Homo sapiens 


homeobox protein OTX2 


1477 


93 


861 


AF015264 


Rattus 
norvegicus 


golgi peripheral membrane protein 
p65 


1820 


81 


862 


X16901 


Homo sapiens 


30kb subunit of RAB30 /74 


1284 


100 


863 


M12140 


Homo sapiens 


envelope protein 


202 


81 


864 


AF161459 


Homo sapiens 


HSPC109 


815 


98 


865 


AL109983 


Homo sapiens 


dJ718Pl 1.1.1 (novel class U 
aminotransferase similar to serine 
palmotyltransferase (isoform 1)) 


444 


100 


866 


M77183 


Rattus 
norvegicus 


alpha- 1 -macroglobulin 


227 


45 


867 


AF272663 


Homo sapiens 


gephyrin 


3785 


100 


868 


X75285 


Mus musculus 


fibulin-2 


3258 


87 


869 


X82494 


Homo sapiens 


fibulin-2 


3407 


99 


870 


AJ297743 


Mus musculus 


torsinB protein 


169 


43 


871 


AJ278313 


Homo sapiens 


phospholipase C-beta-la 


6258 


99 


872 


AF073344 


Homo sapiens 


ubiquitin-specific protease 3 


256 


43 


873 


Y91955 


Homo sapiens 


Human cytoskeleton associated 
protein 10 (CYSKP-10). i 


535 


100 


874 


AJ000414 


Homo sapiens 


Cdc42-interacting protein 4 


1136 


53 


875 


AF265555 


' Homo sapiens 


ubiquitin-conjugating BIR-domain 
enzyme APOLLON 


627 


100 


876 


Y48586 


Homo sapiens 


Human breast tumour-associated 
protein 47. 


2537 


98 


877 


AF182198 


Homo sapiens 


intersectin 2 long isoform 


8764 


99 


878 


L17308 


Gossypium 
hirsutum 


proline-rich cell wall protein 


192 


35 


879 


AF177169 


Homo sapiens 


tropomodulin 2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPR N-terminal sequence. 


210 


23 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


881 


AL021068 


Homo sapiens 


dJ206D15.3 


2615 


99 


882 


AC005498 


Homo sapiens 


R31665 2 


318 


82 


883 


AF165518 


Homo sapiens 


MAGOH isoform 


182 


94 


884 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP- 
BAS, type 3) 


368 


43 


885 


U13045 


Homo sapiens 


nuclear respiratory factor-2 subunit 
beta 1 


869 


62 


886 


X52836 


Homo sapiens 


1 t 1 4 / A 4 1 A A A X 

tryptophan hydroxylase (AA 1 - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 


100 


888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


98 


889 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


3130 


100 


890 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 


1024 


100 


891 


W67928 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 4. 


391 


100 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


100 


893 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


4722 


99 


89_4 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


3606 


96 


895 


A29218 cd 
1 


Homo sapiens 


19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AXOR1 5 activity. 


2178 


100 


896 


AJ000332 


Homo sapiens 


Glucosidase II 


5063 


99 


897 


X98259 


Homo sapiens 


M-phase phosphoprotein 8 


1085 


100 


898 


X57110 


Homo sapiens 


c-cbl protein 


4849 


99 


899 


X63652 


Homo sapiens 


inter-alpha-trypsin inhibitor heavy 
chain ITIH1 


3376 


98 


900 


X85134 


Homo sapiens 


RB protein binding protein 


2816 


99 


901 


LI 1672 


Homo sapiens 


zinc finger protein 


2047 


58 


902 


Y85565 


Homo sapiens 


Human homologue of UNC-53 (Hs- 
UNC-53/2) sequence. 


369 


83 


903 


X54871 


Homo sapiens 


ras related protein Rab5b 


1094 


100 


904 


Z98265 


Homo sapiens 


plakophilin 3 


4065 


100 


905 


AL035295 


Homo sapiens 


hypothetical protein 


959 


99 


906 


AF051782 


Homo sapiens 


diaphanous 1 


801 


35 


907 


AF208536 


Homo sapiens 


nucleotide binding protein; NBP 


1372 


100 


908 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2365 


98 


909 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2386 


99 


_910 


AJ132545 


Homo sapiens 


protein kinase 


2921 


100 


911 


AJ132545 


Homo sapiens 


protein kinase 


1637 


99 


912 


AL121733 


Homo sapiens 


hypothetical protein 


1344 


99 


913 


Y67579 


Homo sapiens 


Human death inducer-obliterator 1 
(DIO-1) polypeptide. 


1586 


100 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


99 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


96 


916 


M94362 


Homo sapiens 


lamin B2 


2357 


93 


917 


AJ011654 


Homo sapiens 


triple LIM domain protein 


3432 


100 


918 


AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 
protein 1 


5776 


88 


919 


AF0549S6 


Homo sapiens 


putative transmembrane GTPase 


1816 


100 


920 


U95822 


Homo sapiens 


putative transmembrane GTPase 


1237 


100 


921 


Y11588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


1922 


X84195 


Homo sapiens 


acylphosphatase 


510 


100 


923 


U72882 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1409 


qo 
yy 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase-8 
precursor 


2162 


100 
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SMITH- 


% 


ID 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 


/ 


926 


AE001968 


Deinococcus 


hypothetical protein 


147 


27 






radiodurans 








927 


W81576 


Homo sapiens 


EBV-induced G-protein coupled 


1778 


100 








receptor (EBI-2) polypeptide. 






928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


930 


Y91444 


Homo sapiens 


Human secreted protein sequence 


1401 


100 








encoded by gene 42 SEQ ID 












NO:165. 






931 


Y91644 


Homo sapiens 


Human secreted protein sequence 


1243 


100 








encoded by gene 43 SEQ ID 












NO:317. 






932 


D90279. 


Homo sapiens 


collagen alpha 1(V) chain precursor 


569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


1587 


96 


934 


AF1 47790 


.Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 


726 


94 








Q08151 P28185 Q01111 Q43554; 












match: Q08150 Q40195 P20340 










• 


Q39222; match: Q40368 P36412 












•P40393 Q40723; match: CE01798 












Q38923 Q40191 Q41022; match: 












Q39433 Q40177 Q40218 Q08146; 












match: P10949 PI 1023 Q16948 












Q20337; match: Q25389 P25228 












P20336 P05713; match: P35276 












Q08147 P17609 P22128; match: 












Q15771 P36410P35291; GTP- 












binding 






936 


AB041533 


Homo sapiens 


sperm antigen 


1054 


38 


937 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


3914 


100 


938 


AB032481 


Homo sapiens 


homeobox transcription factor 


1744 


100 


939 


AF111106 


Homo sapiens 


protein serine/threonine phosphatase 


4682 


99 








4 regulatory subunit 1 






940 


Y17999 


Homo sapiens 


DyrklB protein kinase 


3331 


99 


941 


AF305872 


Homo sapiens 


thyroglobulin 


455 


92 


942 


AF263462 


Homo sapiens 


cingulin 


5939 


99 


943 


AK024442 


Homo sapiens 


FU00032 protein 


1616 


61 


944 


Y35911 


Homo sapiens 


Extended human secreted protein 


262 


35 








sequence, SEQ ID NO. 1 60. 






945 


AB015320 


Homo sapiens 


sigmalB subunit of AP-1 clathrin 


599 


71 








adaptor complex 






946 


Z82287 


Caenorhabditis 


ZK550.2 


229 


35 






elegans 








947 


D84223 


Homo sapiens 


leucyl tRNA synthetase 


6207 


99 


948 


U49057 


Rattus 


rA9 


3846 


62 






norvegicus 








949 


AK000568 


Homo sapiens 


unnamed protein product 


1659 


100 


950 


AL021578 


Homo sapiens 


dJ453C12.6.1 (uncharacterized 


257 


42 








hypothalamus protein (isoform 1)) 






951 


AB032435 


Homo sapiens 


differentiation-associated Na- 


3063 


99 






dependent inorganic phosphate 












cotransporter 






952 


AF1 10532 


Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus musculus 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545L17.5.1 (novel protein) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase-like 


2377 


100 








protein (HFASLP). 






956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 


522 


55 








acid sequence SEQ ID NO:292. 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


957 


U68535 


Mus musculus 


aldo-keto reductase 


451 


73 


958 


AC007067 


Arabidopsis 
thaliana 


Tl 0024.10 


1 CO/1 


57 


959 


U72194 


Mus musculus 


muskelin 


3947 


99 


960 


AE003661 


Drosophila 
melanogaster 


CG 15168 gene product 


07*7 


54 


961 


X80332 


Mus musculus 


rabzO 


9o3 


82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


3916 


99 


963 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


O ftl £. 

3916 


99 


964 


L32602 


Rattus 
norvegicus 


homeodomam 159..341 


1821 


96 


965 


Z97832 


Homo sapiens 


(U329A5.3 (KIAA06460 protem) 


3581 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 
gene 146. 


176 


39 


967 


U12465 


Homo sapiens 


ribosomal protein L35 


604 


100 


968 


AF151803 


Homo sapiens 


CGI-45 protein 


1101 


78 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 
gene 137 clone HMWIF35. 


1348 


98 


970 


L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 
sub-unit 


703 


100 


971 


AJ133521 


Drosophila 
buzzatii 


protease, reverse transcriptase, 
ribonuclease H, integrase 


194 


23 


972 


AC006017 


Homo sapiens 


N-acetylgalactosaminyltransferase; 
similar to Q10473 (PID:gl709559) 


3271 


100 


973 


Z81317 


Schizosacchar 
omyces pombe 


DNA2-NAM7 helicase family 
protein 


685 


31 


974 


M17885 


Homo sapiens 


acidic nbosomal phosphoprotein (P0) 


792 


100 


975 


U22829 


Mus musculus 


P2Y purinoceptor 


399 


40 


976 


AL132772 


Homo sapiens 


dJ1013A22.1 (hepatic nuclear factor 
4, alpha) 


2466 


99 


977 


AC003973 


Homo sapiens 


ZNF91L 


1550 


43 


978 


J04031 


Homo sapiens 


MDMCSF (EC 1.5.1.5; EC 3.5.4.9; 
EC 6.3.4.3) 


2824 


63 


979 


AF136715 


Homo sapiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo sapiens 


taxol resistant associated protein 


306 


95 


981 


Z92822 


Caenorhabditis 
elegans 


ZK520.1 


1109 


44 


ftOO - 

982 


AJ29514y 


Homo sapiens 


putative dipeptidase 


1 C/ZA 

i jOh 




983 


AL021331 


Homo sapiens 


dJ366N23.3 (KIAA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase ; 


370 


38 



TABLE 3 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins family 
proteins. 


BL00298A 10.97 1.000e-40 74- 
119 BL00298E 27.30 1.000e-40 
321-376 BL00298F 11.21 l.OOOe- 
40 409-464 BL00298H 20.50 
l.OOOe-40 553-607 BL00298C 
16.40 2.286e-40 186-230 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 

/ 








BL00298B 15.64 1.290e-39 134- 
181 BL00298G 24.57 5.345e-39 
465-520 BL00298I 30.07 7.81 8e- 
34 661-715 BL00298D 17.97 
6.226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 11.48 4.316e-13 57-82 


5 


PD02454 


! ! ! ! PROTEIN ALU SUBFAMILY 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


PD02454B 1 1 .6 1 4.3 09e- 1 7 75-; 
103 


6 


DM00864 


EGF-LKE DOMAIN. 


DM00864A 1521 7.429e-09 98- 
119 


7 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 11.48 1.750e-ll 29-54 
PR00237D 8.94 7.000e-09 138- 
160 PR00237B 13.50 8250e-09 
61-83 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e-15 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proteins. 


BL00139D 9.24 4.400e-l 1 391- 
408 BL00139A 10.29 7.51 le-09 
67-77 


! 12 


BL01113 


Clq domain proteins. 


BL01 113B 18.26 9.294e-19 689- 
725 BL01113C13.184.857e-ll 
757-777 BL01113D7.47 2.161e- 
10 790-800 


13 


BL01113 


Clq domain proteins. 


BL01113B 18.26 3.8 13e-14 599- 
635 BL01113C 13.18 4.857e-ll 
667-687 BL01 1 13D 7.47 2.161e- 
10 700-710 


14 


BL00594 


Aromatic amino acids permeases 
proteins. 


BL00594A 16.75 6.531e-10 50-94 


15 


BL01047 


Heavy-metal-associated domain proteins. 


BL01047B 19.73 4.913e-13 707- 
728 


16 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 7.462e-18 310- 
330 PR00625B 13.48 3.939e-15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 1 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.082e-21 175- 
195 PR00741F 14.66 9.262e-21 
243-265 PR00741B 14.23 1.947e- 
18 128-145 PR00741G9.29 
2.180e-17 318-340 PR00741C 
9.16 7.328e-17 147-166 
PR00741H 10.32 2.141e-13 351- 
374 PR00741A924 3.596e-13 
89-105 PR00741E 13.39 3.535e- 
12 215-232 


22 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.647e-20 117- 
148 BL00107B 13.31 1.000e-16 
182-198 


23 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


24 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


27 


BL00239 


Keceptor tyros me Kinase ciass ii pro ie ins. 


m 0023 9B 25 15 2 324e-16 91- 
139 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium-binding domain 


BL00018 7.41 3.250e-10 681-694. 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS 1 * 






proteins. 


BL00018 7.41 6.400e-10 717-730 


30 


•BL01113 


Clq domain proteins. 


BLOl 1 13 A 1 Lyy y.iUoe-09 54-81 


33 


PD01168 


SYNTHETASE L1GASE PROTEIN 
ALANYL. 


PD01 168L 9.47 1 .667e-09 401- 
41o 


34 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01168L 9.47 1.667e-09411- 
426 


36 


PR00426 


C5A-ANAPHYLATOXIN RECEPTOR 
SIGNATURE 


PR0042oD 10.5y 3.oloe-12 110- 
122 


37 


PF00791 


Domain present in ZO-1 and Unc5-like, 
netrin receptors. 


PF00791B 28.49 2.049e-10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL0O123B 19.31 1.000e-40 90- 
133 BL00123C 24.61 1.000e-40 
145-195 BL00123E 22.25 l.OOOe- 
40 304-358 BL00123G 26.01 
1.000e-40 438-488 BL00123F 
19.03 8.714e-35 364-399 
BL00123A 10.80 9.000e-24 52-77 
BL00123D 12.73 1.000e-17216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.800e-14 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13.92 1.000e-13 374-387 
PD00066 13.92 6.000e-13 458-471 
PD00066 13.92 2.714e-12 234-247 
PD00066 13.92 3.143e-12 430-443 
PD00066 13.92 8.7 14e-12 514-527 
PD00066 13.92 3.739e-ll 402-415 
PD00066 13.92 2.038e-10 318-331 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028W CYCLOHEXIMIDE. 


DM00973A 21.17 2.946e-10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 1.682e-10 475- 
501 BL00649B 20.68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-l 6 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 1.000e-14 221-234 
PD00066 13.92 1.000e-14 417-430 
PD00066 13.92 2.800e-14 249-262 
PD00066 13.92 2.800e-14 277-290 
PD00066 13.92 8.800e-14 333-346 
PD00066 13.92 9.400e-14 361-374 
PD00066 13.92 4.000e-13 389-402 
PD00066 13.92 6.571e-12 473-486 


51 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40417- 
464 BL00226B 23.86 3.348e-35 
251-299 BL00226C 13.23 1.429e- 
24 316-347 BL00226A 12.77 
1.857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.648e-09 133- 
149" 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 1.000e-40 143- 
1 9 1 BL00232A 27.72 2.350e-28 
49-82 BL00232B 32.79 7.052e-21 

20 250-268 BL00232B 32.79 
1 .3 14e- 1 1 367-4 1 5 BL00232C 
10.65 9.308e-10 470-488 


54 


BL00303 


S-100/lCaBP type calcium binding 


BL00303B 26.15 8.759e-23 125- 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 

i 






protein. 


162 BL00303A 21.77 1.000e-21 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 
SIGNATURE 


PR00378D 16.86 1.000e-15 242- 
261 PR00378B 13.80 9250e-13 
109-129 


59 


PR00425 


BRADYKININ RECEPTOR 
SIGNATURE 


PR00425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1. 5 14e-30 294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 13.20 L222e-ll 43^83 


68 


PR00237 


RHODOPSIN-LKE GPCR 
SUPERFAMLY SIGNATURE 


PR00237E 13.03 5.091e-13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237A 11.48 4.375e- 
1124-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-10 137-159 
PR00237F 13.57 5.364e-10 230- 
255 PR00237B 13.50 9.43 8e- 10 
5.7-79 


70 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.938e-28 31-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 
PROTEASE (S16) SIGNATURE 


PR00830A 8.41 8.759e-12 348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 11.37 2.149e-10 148- 
163 


77 


PR00753 


1-AMINOCYCLOPROPANE-l- 
CARBOXYLATE SYNTHASE 
SIGNATURE 


PR00753E 8.01 3.552e-ll 191- 
216 PR00753D 6.85 2.778e-09 
131-153 


78 


PR00506 


D21 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00506C 19.40 8.017e-09 96- 
119 


82 


BL00107 


Protein kinases A TP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 
300 


85 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 2.286e-30 1 17-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21.24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 


91 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.250e-17 10-35 
BL00215A 15.82 6.000e-16 221- 
246 BL00215A 15.82 7.857e- 12 
108-133 BL00215B 10.44 9.526e- 
11 168-181 


92 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 1.000e-08 119- 
136 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 
PRECURSOR IMMUNOGLO. 


PD02327B 19.84 2.091e-09 143- 
165 


97 


BL00752 


XPA protein. 


BL00752B 19.17 7.309e-09 28-72 


98 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


100 


BL00027 


'Homeobox 1 domain proteins. 




101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-ll 342-359 
BL00028 16.07 4.300e-10 229-246 
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BL00028 16.07 6.100e-10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9250e- 
14637-651 PR00048A 10.52 
2.059e-12 609-623 PR00048A 
10.52 2.588e-12 469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-l 1 
525-539 PR00048A 10.52 4.31 6e- 
11441-455 PR00048A 10.52 
5.263e-l 1413-427 PR00048B 
6.02 2.125e-10 569-579 
PR00048B 6.02 4.938e-10 513- 
523 PR00048A 10.52 5.696e-10 
497-511 PR00048B 6.02 8.875e- 
10429-439 PR00048B6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 11.94 5.364e-22 31-50 
PR00195B 9.47 1.783e-21 56-74 
PR00195C 11.50 3.455e-21 126- 
144 PR00195D 11.76 8.714e-21 
175-194 PR00195F 16.20 8.500e- 
20217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL03113 


Clq domain proteins. 


BL01113A 17.99 1.865e-09 121- 
148 BL01 1 1 3A 1 7.99 5.846e-09 
82-109 


105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-l 1 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.500e-16 5-18 
PR00860C 9.61 1 .474e-14 41-51 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


kw SPAC24B1 1.09 R07E5.13. 


DM01 840B 22.04 2.688e-40 59- 
103 DM01840A 10.95 9.57 le-13 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.3 17e-30 46-89 
BL01126B 13.15 7.387e-19 116- 
135 BL01126C9.209.735e-ll 
190-203 


116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00437A 18.82 1.000e-4049- 
101 BL00437B 16.28 1.000e-40 
114-168 BL00437C 21.86 l.OOOe- 
40190-239 BL00437D 25.72 
1.000e-40 248-301 BL00437E 
23.95 1.000e-40 327-379 


119 


BL00140 


Ubiquitin carboxyl-tenninal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 8274e-14 164- 
208 BL00140C 11.80 5.444e-10 
77-102 


120 


j BL00224 


Clathrin light chain proteins. 


BL00224B 16.94 6.712e-10 95- 
148 


122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 1.000e-40 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 
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I 






BINDINO (CKbB) PROTEIN 
SIGNATURE 




124 


Tvn /\/\ A A 1 

PR00041 


CAJVLr KboFUNbb bLbMbN 1 
BINDING (CREB) PROTEIN 
MONAlUKb 


r\KUUUHlU /.yj Z.yU0e-U7 Z4-41 


125 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061C 7.86 3250e-10212- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR00318 


ALPHA G-PROTEIN (TRANSDUCIN) 
SIGNATURE 


PR00318D 16.28 1.900e-34 219r 
248 PR00318B 14.79 3.455e-27 
168-191 PRO0318C 12.09 7.000e- 
23 197-215 PR00318A7.84 
1 .600e- 19 35-5 1 PR003 1 8E 7.23 

O CAAo 11 0£< 1*7< 

z.DUUe-12 ZOD-Z / J 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR 1 SIGNATURE 


PR00927E 14.93 9.743e-10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824C 14.58 1.000e-40 166- 
204 BL00824D 14.04 1.621e-38 
204-239 BL00824B 9.21 7.750e- 
22 133-153 BL00824E 12.49 
1.000e-19 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1 -ACID GLYCOPROTEIN 
SIGNATURE 


PR00708D 14.67 1.000e-27 141- 
168 PR00708C 11.77 1.643e-25 
98-120 PR00708B 15.15 2.174e- 
24 73-95 PR00708E 13.33 
1.600e-21 189-207 PR00708A 
14.40 2.636e-21 51-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 8.468e-13 126- 

1 A C 

145 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e-10201- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL00471 23.92 7.480e-10 42-90 


140 


PR00205 


CADHERIN SIGNATURE 


PR00205B 1 1.39 5.5oze-10 328- 
346 PR00205B 1 1.39 9.01 8e-10 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8.773e-25 
63-83 PR00979C lz.Io o.4UUe-iy 
108-124 PR00979D 12.38 7.955e- 

ia 1*7A IOC t>DAAO'70T7 1 A. 1/1 

IV 170-185 rKOUy/^r IU.14 
3.382e-15 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720 -09111- 
131 


146 


PR00604 


IsLtAoo 1A AINU 1x5 U I 1 UullivUlVLc 

SIGNATURE 


104 PR00604B 12.73 9.591e-16 
57-73 PR00604C 10.21 8.200e-12 
73-84 PR00604E 10.13 1.000e-ll 
106-117 PR00604A 11.13 8.800e- 
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1 1 44-52 PR00604F 8 60 1 OOOe- 
10 123-132 


147 


BL001O7 


irotein Kinases AiJr-Dinaing region 
proteins. 


BL00107A 18 39 3 864e-15 266- 
297 BL00107B 13.31 6.143e-ll 
335-351 


14S 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 


149 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE , 

* 


PR00069D 19.36 1.857e-30 187- 
917 pponn^QA iahi 7A90a-9^ 

235-260 PR00069C 16.03 7.000e- 
20 151-169 PR00069B 11.33 
8.071e-19 101-120 


150 


BL00027 


'Homeobox 1 domain proteins. 




151 


PD02906 


SYNTHASE I PSEUDOURIDYLATE 
PSEUDOURIDINE LYASE TR. 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 8.393e-15 

AQ *71 O^. 

vy i i"o** 


153 


BL00479 


PhorboLesters / diacylglycerol binding 
domain proteins. 


BL00479A 19.86 5.091e-12 891- 

Q1A PT nn470P» 19 S7 1 R37ft-1 1 

915-931 


158 


BL00027 


'Homeobox' domain proteins. 




160 


BL00422 


Granins proteins. 


BL00422C 16.18 7.750e-12 420- 

AAQ 


162 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 9.297e-ll 62-82 


164 


BL01282 


BIR repeat proteins. 


JdLUI AqId J\)Ay O.loZe-lU 34/- 
386 


166 


PR00860 


VERTEBRA A ll Mb l ALLuTHIuNEIN 
SIGNATURE 


rKUUooUJo /.U4 2.yzye-/U oo-y / 
PR00860A 5.46 1.000e-18 61-74 
PR00860C9.61 L900e-1 5 97-107 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2.241e-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 
1.273e-16 388^405 BL00514D 
i < o i ftftd i <: Q/co *ifi9 

I J. 33 y.lUUe-lJ 

BL00514B 16.42 4.857e-14 260- 
276 BL00514F 11.65 9.690e-14 
416-431 BL00514A 11.68 8.200e- 

II 149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571e- 
27 462-487 BL00514E 14.28 
1.273e-16 340-357 BL00514D 

BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
368-383 BL00514AIl.68 8.200e- 
11 101-111 


171 


BL00514 


Fibrinogen beta and gamma chains C- 

terminal Hnmain nrntpifK 
Ivililillal UUlllalll piuucuio. 


BL00514G 15.98 2.241e-34 385- 
415 BL00514H 14.95 6.571e-27 
424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E 14.28 
1.273e-16 302-319 BL00514D 
15.35 9.100e-15 283-296 
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/ 








BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
330-345 BL00514A 11.68 8.200e- 

11 1 A 1 111 

11 101-111 


173 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.400e-29 1 19-162 


174 


DM01970 


0kwZK632.12YDR313C 
ENDOSOMAL DL 


DM01970B 8.605.119e-15 1391- 
1404 


176 


BL00773 


Chitinases family 19 proteins. 


BL00773C 9.42 8.000e-09 2-16 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.163e-14 141- 
160 1 


183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


PD01937A 6.68 3.475e-09 221- 
232 


185 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 2.946e-23 247-272 
BL00845 16.43 1.628e-21 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 .65 6.538e-l 1 525- 
541 


187 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1.65 6.538e-l 1 497- 
513 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN -H. 


DM01803A 10.51 1.000e-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF00651 15.00 5.091e-15 69-82 


190 


PR00194 


TROPOMYOSIN SIGNATURE 


PR00194C 6.38 1.900e-35 145- 
174 PR00194E8.74 3.250e-30 
231-257 PR00194D 9.571. 500e- 
26 175-199 PR00194B 10.24 
5.200e-24 120-141 PR00194A 
7.86 4.857e-21 84-102 


192 


PD02042 


IRON-SULFUR ELECTRON 
TRANSPORT AROMATIC 
HYDRO C ARB. 


PD02042B 16.75 5.154e-09 131- 
146 PD02042A21.13 5,909e-09 
94-121 


193 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.200e-102-15 


195 


BL00463 


Fungal Zn(2)-Cys(6) binuclear cluster 
domain proteins/ 


BL00463 8.22 5.071e-09 1 11-123 


196 


PR00118 


BETA-LACTAMASE CLASS A 
SIGNATURE 


PR00118F 16.42 9.386e-09 165- 
181 


197 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 5.424e-09 234- 
267 


198 


BL00660 


Band 4.1 family domain proteins. 


BL00660A 31.50 5.500e-l 1 714- 
767 


199 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATURE 


PR00009A 14.15 5.345e-15 971- 
987 PR00009C 14.11 8.773e-13 
996-1008 PR00009D 16.83 • 
8.000e-ll 1008-1018 PR00009C 
14.11 1.882e-09 892-904 


203 


BL00025 


P-type 'Trefoil' domain proteins. 


BL00025 17.17 4.536e-19 38-59 


205 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 7.300e-10 165-178 


206 


PR00168 


SLOW VOLTAGE-GATED 
POTASSIUM CHANNEL SIGNATURE 


PR00168D 12.88 6.865e-ll 67-86 


207 


BL00025 


P-type Trefoil' domain proteins. 


BL00025 17.17 3.423e-20 39-60 

i5LA)\)\)/.j 1 / .l / 0./3UC-10 oo-iu? 


209 


BL00646 


Ribosomal protein S13 proteins. 


BL00646B 21.42 6.100e-30 110- 
143 BL00646A 25.82 6.192e-29 
14-62 


210 


PR00138 


MATRDON SIGNATURE 


PR00138D 16.56 3.605e-25 279- 
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305 PR00138C 16.41 3.000e-24 
218-247 PR00138E6.01 8.714e- 
13 314-328 PR00138A 15.14 
9.538e-13 134-148 PR00138B 
15.82 4.522e-12 188-204 


211 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 8.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE 
COTRANSPORTER SYMP. 


PD01941A 14.81 L000e-40 163- 
217 PD01941B 15.02 9.705e-30 
420-467 PD01941E 15.92 8.714e- 
23 837-884 PD01941C 19.96 \ 
8.200e-20 508-563 PD01941D 
27.18 1.600e-16 661-710 
PD01941F 28.52 9.645e-15 1005- 
1060 


213 


BL00362 


Ribosomal protein S15 proteins. 


BL00362 24.67 8.313e-09 330-373 


214 


BL001 15 ! 


Eukaryotic RNApolymerase 11 
heptapeptide repeat proteins. 


BLQ01 15Z 3.12 2.125e-09 1 178- 
1227 BL001 15Z 3.12 6.096e-09 
1164-1213 


215 


BL00038 


Myc-type, 'helix-loop-helix' dimerization 
domain proteins. 


BL00038B 16.97 7.600e-18 125- 
146* BL00038A 13.61 1.474e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01108A 20.33 2.241e-22 49-82 
BL01108B 1 1.40 8.457e-10 96- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A 9.55 1.321e-10 360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.358e-26 1166- 
1203 BL00514G 15.98 9.000e-15 
1289-1319 BL00514D 15.35 
6.936e-12 1207-1220 BL00514F 
11.65 4.288e-10 1253-1268 
BL00514H 14.95 8.636e-10 1318- 
1343 


223 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 1.000e-40 93- 
139 BL00325A 24.83 9.333e-24 
61-93 


224 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL0001 8 7.4 1 1 .450e-10 23 1-244 


225 


PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


PF01329B 18.52 1.692e-18 67-92 


; 228 


BL00211 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 
1065 BL00211B 13.37 8.875e-18 
2045-2077 BL00211A 1223 
1.900e-O9 93 1-943 


230 


PR00761 


BIND IN PRECURSOR SIGNATURE 


PR00761A 5.81 9.366e-09 275- 
292 


231 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.500e-10 54-69 


232 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 1.978e-10 109- 
160 BL00412D 16.54 4.122e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
1 ^6 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BL01252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.571e-28 205- 
233 BL01252B 19.09 5.034e-27 
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37-67 BL01252C 18.10 L621e-21 
164-190 BL01252A 14.22 7.107e- 
18 14-34 


239 


BL00302 


Eukaryotic initiation factor 5 A hypusine 
proteins. 


nt A AO AO 1/1 Q1 1 AftA Q /1AOC *7A 

BLUUiuz 14.ol 1.0UUe-40 25-79 


240 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURii 


PR00420A 14.78 8.851e-13 26-49 


241 


PD02929 


ADHESION GLYCOPROTEIN 
PRECURSOR I. 


PD02929A 28.27 4.529e-09 235- 
289 j 


243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.527e-25 11-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-l7 H5- 
144 BL01270B 18.74 6.857e-17 
76-115 BL01270E13.03 6.016e- 
15 182-211 BL01270D 20.87 
9.160e-13 144-182 


245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e-ll 
427-482 PF00791B 28.49 2.651e- 
09 179-234 PF00791B 28.49 
3.890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.500e-13 277-290 
PD00066 13.92 9.143e-12 193-206 
PD00066 13.92 5.304e-ll 165-178 
PD00066 13.92 6.478e-l 1 249-262 
PD00066 13.92 3.423e-10 221-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B5.474.857e-14 
249-304 BL00406E 8.44 l.OOOe- 
11 522-572 BL00406C 6.75 
5.449e-l 1313-368 


248 


BL00951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 1.000e-40 1 12- 
161 BL00951A 15.10 7.750e-39 
21-57 BL0095 ID 13.94 6.000e-38 
161-196 BL0095 IB 14.23 3.100e- 
31 57-88 


252 


BL01113 


Clq domain proteins. 


BL01 1 13A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.818e-14 
-194-221 BL01113A17;99 7;818e- 
14 182-209 BL01113A 17.99 
1.730e-13 185-212 BL01113A 
17.99 6.595e-13 191-218 
BL01113A 17.99 6.077e-12203- 
230 BL01 1 13A 17.99 9.182e-l 1 
179-206 BL01113A 17.99 2.532e- 
10 176-203 BL01113A 17.99 
9.043e-10 218-245 BL01113A 
17.99 9.426e-10 209-236 
BLUllliA l/.yy 4.1 i:>e-uy u/- 
164 






257 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 1.837e-21 466-491 


259 


PR00248 


METABOTROPIC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 


r\ f f\ 

260 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 5.800e-10 481-492 
BL00678 9.67 8.800e-10 358-369 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5.800e-10 455-466 
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BL00678 9.67 8.800e-10 332-343 


262 


BL00678 


Trp-Asp (WD) repeat proteins proteins. . 


di nn£*7Q o en i /iaa<* i a a/zo ahq 

BL00678 9.67 5.800e-10 508-519 . 


263 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002B 15.18 2200e-10 415- 
429 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 
130 


265 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


"OT\A1 A£.C\ OA <Q 1 AQ1 o. \ A A1Q A1f\ 

rLH) 14o9 2U.3y z.Uy 1 e- 14 4 5 o-4 /U 


266 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 U61e-12 36-55 


269 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13.86 8.333e-19 
19-42 BL00049D 13.47 5.765 e- 12 
129-140 


272 


BL01.U5 


GTP-rbinding.nuclear.protein ran proteins. 


BL01 1 1 5A 10.22 9.735.e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 1.911e-09 819- 
832 


275 


PR00179 


LIPOCALIN SIGNATURE 


PR00179B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-ll 
36-49 PR00179C 19.02 6.040e-ll 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 8.364e-17 22-44 
PR00449C 17.27 1.000e-13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14.34 5.680e-10 
45-62 


277 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 1.000e-40 161- 
•205 BL00140C 11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL0O140B 12.29 4.649e- 
17 37-55 


278 


PD02712 


ELEMENT TRANSPOSASE FOR 
TRANSPOSON TRANSPOSABLE. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


286 


PR00081 


GLUCOSE/RIBITOL 
DEHYDROGENASE FAMILY 
SIGNATURE 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTI-PROLIFERAUVE PROTEIN 
BTG1 FAMILY SIGNATURE 


PR00310B 10.59 4.231e-17 29-59 
PR00310D 9.10 o.679e-lo 89-1 iy 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proteins. 


BL00979L 20.63 3.800e-12 111- 
152 


295 


PD02411 


PROTEIN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD02411 21.89 7.000e-lo 195-229 


296 


BL01064 


Pyridoxamine 5'-phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 


297 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 1439 2.929e-13 37-56 
BL00030B 7.03 1.900e-ll 167- 
177 BL00030A 14.39 2.000e-10 
128-147 
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298 


BL01183 


ubiE/COQ5 methyltransferase family 
proteins. 


BL01183B 21.31 6.660e-12 143- 
188 


299 


BL01279 


Protein-L-isoaspartate(D-aspartate) 0- 
methyltransferase signa. 


BL01279A 24.27 5.862e-l 1 57- 

IUj . 


301 


BL00191 


Cytochrome b5 family, heme-binding 
domain proteins. 


BL00191K 17.38 4.951e-27 184- 
228 BL00191J 11.37 6.447e-17 
128-150 


302 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pl5. 


PF01140D 15.54 2.988e-09 416- 
451 


307 


PR00245 


OLFACTORY RECEPTOR 
SIGNATURE 

■ 


PR00245A 18.03 4.818e-21 59-81 
PR00245C 7.84 5.l54e-20238- 
254 PR00245D 10.47 4.000e-15 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 
5.714e-12 291-306 


309 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 2.245e-10 612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 119- 
159 BL00237C 13.19 3.864e-15 
251-278 BL00237D 1 123 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL00380D 15.90 8200e-28 110- 
136 BL00380G 11.26 5.800e-16 
267-280 BL00380B 14.77 7.000e- 
14 49-62 BLOO380F 9.76 5.886e- 
13 203-214 BL00380C 15.67 
7.387e-13 82-98 BL00380E 12.44 
7.000e-ll 181-193 BL00380A 
10.48 1.000e-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 50- 
105 BL00227C 25.48 1.000e-40 
111-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F 21.16 
1.000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-21 225- 
273 BL00232B 32.79 2.588e-17 
435-483 BL00232B 32.79 6.301e- 
15116-164 BL00232B 32.79 
6.769e-13 330-378 BL00232C 
10.65 9.341e-12 223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C 10.65 3.942e-10 
433-451 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A 9.56 6.000e-15 2- 
15 


330 


PR00391 


PHOSPHATIDYLINOSITOL 
TRANSFER PROTEIN SIGNATURE 


PR00391E 12.50 7.785e-15 211- 
231 PR00391B 8.39 1.000e-13 
83-104 PR00391D 12.21 9.328e- 
13 191-207 PR00391A7.83 
5.390e-ll 16-36 


332 


BL01030 


KIN A polymerases m / id iva suDumis 
proteins. 


RT M fllft 91 44 1 R 1 Re-23 87-1 25 

DJL/UlUjv ^J.*rr l.OlOv **J Of 


337 


PD01066 


PROTEIN ZUSfC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.929e-32 6-45 


340 


PD0271 1 


SYNTHASE 


PD02711B 1426 1.973e-20 944- 
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PHOSPHORIBOSYLFORMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 
proteins. 


BL00223C 24.79 1.000e-40 245- 
300 BL00223B 28.47 8.714e-38 
168-218 BL00223A 15.59 8.250e- 
27 98-132 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.438e-16 13-68 BL00223C 24.79 
2.735e-15 85-140 BL00223A 
15.59 2.253e-l 1258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7.12 2.800e-28 81-1 10 
PR00345E 8.54 7.652e-28 158- 
183 PR00345C4.54 9.100e-28 
110-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A 13.46 
5.645e- 16 52-71 


347 


BL00586 


Ribosomal protein LI 6 proteins. 


BL00586B 17.00 3215e-15 184- 
221 


348 


PR00388 


3',5'-CYCLIC NUCLEOTIDE CLASS II 
PHOSPHODIESTERASE SIGNATURE 


PR00388A 10.45 2.778e-09 86- 
105 


351 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.118e-ll 160-173 
BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 3.278e-09 175- 
195 DM01206B 10.69 6.696e-09 
183-203 DM01206B 10.69 
8.633e-09 132-152 DM01206B 
10.69 8.861e-09 181-201 
DM01206B 10.69 9.316e-09 177- 
197 


361 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


365 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B7.il 1.000e-ll 589- 
600 BL00178A 14.23 8.500e-09 
46-56 


366 


BL00523 


Suifatases proteins. 


BL00523E 19.27 1.000e-23 318- 
348 BL00523A 13.36 5.500e-16 
30-47 BL00523B8.64 1.964e-13 
78-90 BL00523C 12.64 9:625e-13 
129-140 BL00523G9.46 5.500e- 
10 506-516 


369 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.818e-09 21-52 


370 


BL00880 


Acyl-CoA-binding protein. 


BLO088O 17.52 1 .000e-40 75-125 1 


371 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.000e-23 276- 
307 BL00107B 13.31 1.692e-12 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR00211B 0.86 6.602e-l 1 326- 
347 PR00211B0.86 6.106e-10 
320-341 PR00211B0.86 3.167e- 
09 333-354 


373 


BL00279 


Membrane attack complex components / 
perforin proteins. 


BL00279E 37.1 1 9.349e-10 749- 
797 


375 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1^31e-33 10-4if 


377 


- PD01066 


PROTEIN ZINC FINGER ZINC- j 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.563e-28 10-49 


379 


BL00598 


Chromo domain proteins. 


BL00598 14.45 5.781e-.16 3-25 
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380 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11.28 8.941e-09 864- 
878 


383 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11.28 8.94le-09 864- 
878 


387 


BL01060 


Flagella transport proteii) fliP family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B4.88 6.318e-ll 1009- 
1028 


389 


PR00837 


ALLERGEN V5/TPX-1 FAMILY 
SIGNATURE 


PR00837B 11.64 1.000e-10469- 
483 


391 


BL00240 


Receptor tyrosine kinase class III 
proteins. 


BL00240B 24.70 7.907e-10 118- 
142 


392 


PR00014 


FEBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 706- 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e-15 47-60 
BL01209 9.31 5.500e-13 92-105 


395 


BL00634 


Ribosomal protein L30 proteins. 


BL00634 34.38 4.090e-13 70-121 


396 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.231e-21 
45-81 BL01013C9.97 1.000e-13 
132-142 BL01013B 11.33 l.OOOe- 
11 110-121 


397 


BL00930 


Peripherin/rom-1 proteins. 


BL00930E 17.80 1.000e-40 56-92 
BL00930D 9.12 4.632e-37 12-56 
BL00930F 16.91 2.800e-36 92- 
133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.491e-09 262- 
285 


401 


PR00819 


CBXX/CFQX SUPERFAMILY 
SIGNATURE 


PR00819B 10.83 7.158e-ll 4-20 


403 


BL00381 


Endopeptidase Clp serine proteins. 


BL00381C 23.84 1.250e-32 150- 
194 BL00381A 16.48 2.286e-22 
74-111 BL00381B 21.42 8.326e- 
14 78-130 


405 


BL01105 


Ribosomal protein L35Ae proteins. 


BL01105A 17.37 1.000e-404-49 
BL01105B 12.95 1.000e-40 68- 
108 


406 


BL00344 


GATA-type zinc finger domain proteins. 


BL00344 17.99 7.000e- 12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-09 73-94 


409 


PR00910 


LUTEOVIRUS ORF6 PROTEIN 
SIGNATURE 


PR00910A2.51 4.321e-099-22 


410 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 1.000e-28 752- 
789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.415e- 
18 825-862 BL00762B 16.14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A6.87 1.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 1929 1.000e-40 52- 
107 BL00227C 25.48 1 .000e-40 
113-165 BL00227D 18.46 l.OOOe- 
40 222-276 BL00227F21.16 
1.000e-40 382-436 BL00227E 
24.15 1.750e-34 326-361 
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BL00227A 24.55 1.000e-33 1-35 | 


416 


PF00992 


Troponin. 


PF00992A 16.67 1.711e-09 557- 
592 


41S 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-310 


419 I 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 197-251 


420 


PF00856 


SET domain proteins. 


PF00856A 26.14 9.074e-13 901- 
938 PF00856B 16.42 2.397e-12 
951-973 


All 


BL00678 


Trp-Asp (WD) repeat proteins proteins. ■ 


BL00678 9.67 8.200e-12 33-44 


423 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.600e-30 130-169 


424 


PF00564 


Octicosapeptide repeat proteins. 


PF00564B 24.74 1.305e-17 421- 
472 


426 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


t 427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


428 


BL00478 


LEM domain proteins. 


BL00478B 14.79 3.250e-13 115- 
130 BL00478B 14.79 9.036e-13 
50-65 


431 


r>¥ AAOOO 


KaZol serine protease inhibitors ■ t amily 
proteins. 


BL00282 16.88 8.8756-12 464-487 


432 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 7.800e-18 316- 
357 PD00930A 25.62 9.617e-12 
125-151 PD00930B 33.72 2.521e- 
10 214-255 


433 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.563e-ll 56-78 


436 


PR00120 


H+-TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19 705- 
722 


; 437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL00115T 8.45 7.273e-29 1208- 
1242 BL00115Q 18.08 2.776e-21 
953-983 BL00115Y11.86 8.000e- 
17 1604-1650 BL00115M 19.19 
8.130e-16 731-774 BL00115H 
14.34 9.392e- 16 463-496 
BL00115A 15.44 7.414e-15 43-82 
BL001 15R 6.50 6.128e-14 983- 
1010 BL00115J 16.71 9.289e-14 
591-617 BL001 151 8.33 4.336e- 
13 535-590 BL00115L 12.25 
5.939e-13 662-694 BL00115G 
11.65 6.01 le-13 435-463 
BL00115K 15.03 3.417e-10 617- 
659 BL00115O 16.76 5.805e-10 
863-913 BL00115Pll.54 7.538e- 
10 913-953 BL00115S 18.24 j 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


441 


PR00309 


ARRESTIN SIGNATURE 


PR00309A 9.68 5.250e-24 32-55 
PR00309D 7.09 4.938e-23 290- 
309 PR00309B 7.81 z.oUUe-zi 
69-88 PR00309C8.22 1.621e-19 
165-183 PR00309E 9.82 9.438e- 
15 374-389 


442 


BL00600 


Aminotransferases class-Hi pyridoxal- 


BL00600B 19.60 7.324e-14 103- 
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phosphate attachment si. 


129 BL00600G 12.43 2.125e-12 
306-325 BL00600F 8.77 8.105e- 
12271-284 BL00600E 16.43 
3.167e-l 1228-257 BL00600D 
8.71 8.650e-09 207-221 


443 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 11.93 3.160e-18 69-87 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 1.000e-40 8-5,4 
BL00349C9.33 1.000e-40 82-125 
BL00349E 10:79 1.000e-40 152- 
195 BL00349F 11.81 1.000e-40 
213-255 BL00349H 15.70 7.3 87e- 
36 361-399 BL00349B 10.51 
2.227e-34 54-82 BL00349D 11.70 
9.100e-34 125-152 BL00349G 
19.72 5.78 le-30 323-356 


445 


BL00154 


E1-E2 ATPases phosphorylation site 
proteins. 


BL00154F 8.23 8.941e-21 271- 
295 BL00 1 54E 20.37 2.620e-l 5 
124-165 


448 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 4.882e-ll 82-115 
DM00215 19.43 6.492e-09 87-120 


451 


BL01283 


T-box domain proteins. 


BL01283A 24.15 3.100e-40 112- • 
160 BL01283D 11.70 6.000e-39 
253-286 BL01283B 23.17 6.538e- 
38 170-212 BL01283C 13.05 
7.750e-19 222-236 


452 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 2.579e-ll 3-26 


453 


PR00162 


RIESKE 2FE-2S SUBUNIT 
SIGNATURE 


PR00162B 12.77 7.429e-17 215- 
228 PR00162A9.35 2.324e-14 
193-205 PR00162C8.10 7.120e- 
14 227-240 


454 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.333e-18 1 149- 
1192 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.737e-24 16-55 


459 


~ BL00290 " 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290A 20.89 1.529e-14 154- 
177 BL00290B 13.17 9.000e- 12 
214-232 


460 


PR00413 


HALOACID 

DEHALOGENASE/EPOXEDE 
HYDROLASE FAMILY SIGNATURE 


PR00413F 14.91 7.333e-ll 193- 
214 PR00413E 15.78 5.714e-09 
175-192 


463 


PR00759 


BASIC PROTEASE (KUNITZ-TYPE) 
INHIBITOR FAMILY SIGNATURE 


PR00759B 1 1.26 8.385e-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


467 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


469 


PR00153 


C YCLOPHILIN PEPTJQDYL-PROLYL 
CIS-TRANS ISOMERASE 
SIGNATURE 


PR00153D 11.99 3.250e-15 510- 
523 PR00153C 11.01 4.682e-14 
495-511 PR00153E9.10 8.548e- 
14 59^-530 PRflftlSTR 11 S7 

1.720e- 13 452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipeptidase proteins. 


BL00491C 12.15 3.912e-09 557- 
572 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 1.000e-14 1482- 
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PRESYNA. 


1496 PD00289 9.97 8.650e-ll 
1122-1136 


474 


BL50040 


Elongation factor 1 gamma chain profile. 


BL50040D 17.41 1.000e-40 279- 
329 BL50040E 18.79 1.000e-40 
333-388 BL50040F 18.99 5.320e- 
40 390-428 BL5004QC 22.62 
3.739e-38 141-184 BL50040B 
13.65 7.000e-30 59-85 BL50040A 
12.98 1.450e-14 10-22 


475 


BL01144 


Ribosomal protein L3 1 e proteins. 


BL01 144 25.07 1.000e-40 22-74 


476 


PR00007 


COMPLEMENT C1Q DOMAIN 
SIGNATURE 


PR00007C 15.60 2.421e-21 589- 
611 PR00007B 14.16 3.500e-21 
544-564 PR00007A 19.33 6.897e- 
20 517-544 PR00007D9.64 
6.57le-l2 623-634 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A I4.l9 5.846e-l0 170- 
189 


479 


DM01970 


0kwZK632.12 YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-l7 967- 
980 


480 


PR00868 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE 


PR00868C 13.76 5.688e-17284- 
308 PR00868A 16.33 3.186e-13 
224-247 PR00868H 12.51 3.388e- 
13 431-448 PR008681 10.87 
7.93 8e- 11 462-476 PR00868E 
13.19 1.608e-10 340-366 


481 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061B 25.79 3.647e-21 188- 
226 


483 


BL50002 


Src homology 3 (SIB) domain proteins 
profile. 


BL50002A 14.19 1.750e-12 1032- 
1051 


485 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 9.625e-10 760- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKIN- 1 
PRECURSOR. 


PD02870B 18.83 9.262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGENASE (FMO) 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 10.91 1.000e-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370E 11.96 9.229e- 
21 320-339 PR00370D 16.33 
1.750e-20 185-204 PR00370F 
17.75 7395e-20 375-395 
PR00370A 3.35 2.03 8e- 18 4-20 


489 


PD01675 


GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e-10 


492 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


493 


BL00211 


ABC transporters family proteins. 


BL00211A 1223 5.050e-09 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9.143e-12 319-362 
BL00027 26.43 2.600e-l 1 627-670 
BL00027 26.43 3.625e-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.800e-22 214- 
RI 00107^ 11 11 1 flfi(V-13 
281-297 BL00107A 18.39 3.520e- 
13 583-614 BL00107B 13.31 
8.615e-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 10.35 1.000e-14 1902-H 
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proteins. 


1913 BL00383D11.92 3.077e-14 
1862-1875 BL00383A 13.34 
5.500e-14 1730-1745 BL00383C 
10.10 2.000e-13 1785-1796 
BL00383F 15.51 9.069e-12 1940- 
1956 BL00383B 7.61 1.692e-ll 
1755-1764 


501 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11.19 L667e-09 
91-105 PR00019Bll.364.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 l.OOOe-40367- 
414 BL00226B23.86 6.143e-27 
195-243 BL00226A 12.77 7.840e- 
14 96-111 BL00226C 13.23 
2.600e-13 309-340 BL00226C 
13.23 6.143e-12 266-297 
BL00226B 23.86 1.209e-09 146- 
194 


j 505 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER 


PD02407F 7.61 6.739e-09 916- 
930 


506 


PF00632 


HECT-domain (ubiquitin-transferase). 


PF00632C 20.66 9.830e-19 991- 
1023 PF00632B 18.45 1.155e-ll 
940-968 


507 


BL01082 


Ribosomal protein L7Ae proteins. 


BL01082 20.37 4.273e-20 76-1 16 


508 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 493-504 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421 e-09 473-484 


510 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e-ll 567- 
582 PR00320B 12.19 5.886e-10 
763-778 PR00320C 13.01 6.760e- 
10 567-582 PR00320A 16.74 
7.618e-10 846-861 PR00320A 
16.74 3.415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 
582 


511 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 
183 


512 


I BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 


513 


BL00524 


Somatomedin B domain proteins. 


BL00524A 9.65 8.925e-14 80-101 


515 


BL00041 


Bacterial regulatory proteins, araC family 
proteins. 


BL00041 23.99 1.964e-19 492-524 


516 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.500e-13 391-404 


517 


BL00415 


Synapsins proteins. 


BL00415E 4.82 9.291e-09 959- 
996 


518 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.471e-12 126- 
145 


519 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290B 13.17 4.750e-09 47-65 


522 


PR00505 


D12 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00505A 14.15 7.128e-09 364- 
381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 922 5.781e-10 891- 
920 


528 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


rXJUlvOO l7.*tJ ZJUUC'jZi 10--/J 


529 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15.50 4.000e-17 131- 
150 PR00254A 11234.706e-14 
61-78 PR00254C 11.36 4.000e-12 
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113-126 PR00254B 12.97 1.486e- 
1195-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. . 


BL00741B 14.27 6.870e-16 787- 
810 


532 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.363.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
216-244 PR00193Bll.69 7.750e- 
29 167-193 PR00193A 15.41 
2.588e-22 111-131 PR00193E 
19.47 2.200e-21 501-530 


533 


PD02870 


RECEPTOR ENTERLEUKJN- 1 
PRECURSOR. 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e-10 465- 
484 


536 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


j PR00239 


MOLLUSCAN RHODOPSIN C- 
TERMINAL TAIL SIGNATURE 


PR00239E 1 .58 2.739e-09 225- 
237 


539 


BL00406 


Actins proteins. 


BL00406C 6.75 1.000e-40 157- 
212 BL00406B 5.47 6.143e-37 
90-145 BL00406D 12.58 4.600e- 
36 291-346 BL00406E8.44 
2.200e-33 364-414 BL00406A 
9.95 4.441e-23 7-42 


540 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


541 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


542 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 7.857e-ll 138- 
154 


544 


j PF00642 


Zinc finger C-x8-C-x5-C-x3-H type (and 
similar). 


PF00642 1 1.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.115e-10 104- 
115 


547 

- 


BL01226 


Hydroxymethylglutaryl-coenzyme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 l.OOOe- 
40212-253 BL01226H 17.74 
1.000e-40 386-434 BL01226I 
25.06 1.000e-40 460-508 ~ 
BL01226G 15.76 3.483e-32 292- 
321 BL01226B 13.35 1.818e-31 
95-127 BL01226F9.78 8.714e-23 
253-271 


549 


BL00964 


Syndecans proteins. 


BL00964B 12.05 2.426e-10 1246- 
1289 


551 


DM01930 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 
215 DM01930F 14.16 8232e-28 
267-303 DM01930B 19.86 
9.163e-10 37-71 


552 


BL00195 


Glutaredoxin proteins. 


BL00195B 15.31 7.158e-09 9-29 


554 


BL00383 


Tyrosine specific protein phosphatases j 
proteins. 


BL00383E 10.35 2.756e-12 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 

i *7 tjt> r\r\ a f\^} A 1 C OO 1 1 A 

137 PR00403A 16.82 3.91ze-10 
107-121 PR00403B 12.19 2.068e- 
09 76-91 


558 


PR00380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 
PR00380D 9.93 3.000e-24 275- 
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297 PR00380C 13.18 5.1 54e-20 
226-245 PR00380B 12.64 9.400e- 
20 195-213 


559 . 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333e-09 522-531 


561 


PD01795 


PROTEIN AMINOPEPTTDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 11.56 2.333e-12 159- 
172 PD01795A 10.27 1.000e-09 
135-144 i 


562 


PD01795 


PROTEIN AMINOPEPHDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 11.56 2.333e-12 110- ! 
123 PD01795A 10.27 1.000e-09 
86-95 


563 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 1.391e-09 41-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F 23.19 4.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301B 5.49 4.115e-09284- 
295 


569 


PF00850 . 


Histone deacetylase family. 


PF00850E 8.88 6.553e-21 756-782 
PF00850P 14,76 .LSlSe-16 722- 
746 PF00850F 15.70 1.118e-ll 
794-827 PF00850G 22.75 8.375e- 
11 833-875 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 4.960e-10 137-151 


571 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.800e-ll 44-53 


573 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e-ll 123-175 


574 


PF01140 


Matrix protein (MA), pl5. 


PF01140D 15.54 3.700e-10 986- 
1021 


1 576 


BL00284 


Serpins proteins. 


BL00284C 28.56 5.200e-26 200- 
242 BL00284A 15.64 4.913e-18 
71-95 BL00284B 17.99 7.261e-15 
173-194 BL00284D 16.34 5.846e- 
13 306-333 BL00284E 19.15 
7.429e-l 2 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.553e-29 15-54 


580 


BL50001 


Src homology 2 (SH2) domain proteins 
profile. 


BL50001B 17.40 4.500e-12 1010- 
1031 


581 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 3.189e-22 608- 
649 PD00930A 25.62 6.806e-17 
505-531 


584 


BL00612 


Osteonectin domain proteins. 


BL00612B 1 1 .35 2.034e-l 1 93- 
126 


585 


DM01551 


kw OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER. 


DM01551C 14.62 8.859e-10 102- 
122 


586 


PF00628 


PHD-finger. 


PF00628 15.84 3.455e-12 235-250 


I 587 


BL00027 


f Homeobox' domain proteins. 


BL00027 26.43 6.063e-10 85-128 


588 


PR00326 


GTP1/OBG GTP-BINDING PROTEIN 
FAMILY SIGNATURE 


PR00326A 8.75 7.525e-16227- 
248 PR00326C 9.79 6.760e-15 
276-292 PR00326D 19.09 6.657e- 
13 293-312 PR00326B 16.74 
9.229e-13 248-267 


589 


BL00422 


Granins proteins. 


BL00422A 28.34 7.429e-09 2349- 
zJ /o 


590 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.794e-10 295- | 
339 


591 


BL00128 


Alpha-lactalbumin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e- 11 110- 
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132 


596 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.136e-0931-46 


597 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547C 17.30 1.667e-19 207- 
229 DM00547E 13.94 6.200e-18 
319-342 DM00547B 11.28 

I. 000e-17 179-193 DM00547D 

II. 60 9250e-13 289-303 
DM00547F 23.43 6.727e- 12 679- ! 
726 DM00547A 12.38 4.818e-l 1 | 
158-170 


600 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.882e-27 13-52 


601 


BL00192 


Cytochrome b/b6 heme-ligand proteins. 


BL00192A 1 1.90 6.400e-09 390- 
430 


602 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


603 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


606 


PR00019 


LEUCINE-R1CH REPEAT 
SIGNATURE 


PR00019B 1 1.36 7.300e-10 292- 
306 PR00019A 11.19 5.667e-09 
323-337 


607 


PR00019 


LEUCENE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-10292- 
306 PR00019A 11.19 5.667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16.74 2.853e-10 
60-75 PR00320A 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


Chaperonins TCP-1 proteins. 


BL00750B 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G 20. 12 8.800e-3 1 
431-471 BL00750F18.40 5.I25e- 
30 370-411 BL00750E 24.59 
8.650e-29 295-332 BL00750H 
21.44 1.000e-27 489-524 
BL00750C 25.65 5.345e-17 149- 
181 BL00750D 16.16 6.318e-14 
203-222 


613 


BL00766 

• 


Tetrahydrofolate 

dehydrogenase/cyclohydrolase proteins. 


BL00766B 24.49 1.000e-40 142- 
190 BL00766E 13.78 1.000e-40 
322-359 BL00766C 25.86 5.500e- 
39 208-256 BL00766D 17.05 
4.536e-26 283-313 BL00766A 
21.48 6.063e-24 102-132 


615 


BL00256 


Adipokinetic hormone family proteins. 


BL00256 12.28 3298e-10 746-755 


616 


BL00319 


Amyloidogenic glycoprotein extracellular 
domain proteins. 


BL00319C 17.12 9.053e-09 419- 
453 


617 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


618 


BL00030 


Eukaryotic RNA-binding region KNP-l 
proteins. 




620 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 5.817e-16 77- 
123 


622 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 


BL00972A 11.93 5.500 -19 213- 
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625 



family 2 proteins. 



231 BL00972D 22.55 2.742e-16 
501-526 BL00972B9.45 l.OOOe- 
11 297-307 BL00972C 16.48 
3.160e-l 1 370-385 BL00972E 
20.72 7.517e-10 526-548 



PD01066 



PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 



PD01066 19.43 6.333e-39 6-45 



628 



BL00039 



DEAD-box subfamily ATP-dependent 
helicases proteins. 



BL00039D 21.67 7.750e-3 1478^ . 
524 BL00039A 18.44 2.000e-25 
198-237 BL00039C 15.63 1.844e- 
15 327-351 BL00039B 19.19 
5.636e- 14 242-268 



630 



631 



633 



636 



637 



PD00306 



PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 



PD00306A 10.26 7.000e- 12 232- 
246 



PD00306 



PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 



PD00306A 10.26 7.000e-12 290- 
304 



BL00785 



5'-nucleotidase proteins. 



BL00785C 9.45 3.625e-16 108- 
122 BL00785E 15.85 4.000e-16 
279-295 BL00785A 9.73 6.500e- 
14 29-40 BL00785B 10.65 
5.500e- 13 72-86 BL00785D9.89 
4.000e-12 135-145 



PR00832 



PAXILLIN SIGNATURE 



PR00832E 14.43 9.901e-14 85- 
108 



PR00109 



TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 



PR00109B 12.27 6.362e-13 221- 
240 



PF00635B 15.84 4.900e-ll 463- 
502 



638 



PF00635 



MSP (Major sperm protein) domain 
proteins. 



639 



PR00860 



VERTEBRATE METALLOTHIONEIN 
SIGNATURE 



PROO860B 7.04 1.900e-18 85-99 
PR00860C 9.61 1.474e- 14 99-109 
PR00860A 5.46 1.720e-14 63-76 



641 



PD00066 



PROTEIN ZINC-FINGER METAL- 
BINDI. 



PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 



13.92 4 
13.924 
13.922 
13.922 
13.922 
13.927. 
13.92 8 
13.92 8 
13.92 1 
13.92 7 
13.92 7 
13.929 
13.92 9 
13.929. 
13.92 8 
13.92 1. 



462e-15 
462e-15 
800e-14 
,800e-14 
800e-14 
000e-14 
800e-14 
800e-14 
500e-13 
000e-13 
000e-13 
,500e-13 
500e-13 
500e-13 
615e-10 
600e-09 



271-284 
299-312 
327-340 
383-396 
411-424 
355-368 
439-452 
495-508 
551-564 
467-480 
523-536 
215-228 
243-256 
579-592 
607-620 
187-200 



642 



BL00961 



Ribosomal protein S28e proteins. 



BL00961B 1 1.24 7.429e-37 67- 
100 BL00961A9.90 4.079e-26 
42-66 



643 



647 



BL00585 



Ribosomal protein S5 proteins. 



BL00585A 28.43 1.391e-40 103- 
155 BL00585B 18.78 3.250e-30 
193-230 



BL00678 



Trp-Asp (WD) repeat proteins proteins. 



BL00678 9.67 9.400e-10 181-192 



648 



652 



653 



PR00876 



NEMATODE METALLOTHIONEIN 
SIGNATURE 



PR00876C 6.15 9.229e-09 112- 
126 



PD01066 



PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 



PD01066 19.43 5.941e-27 29-68 



BL00047 



Histone H4 proteins. 



BL00047A 13.53 1.000e-402-41 
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♦ 




BL00047B6.51 1.429e-40 41-74 
BL00047C 12.18 1.310e-38 74- 
104 


654 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.109e-25 30-69 


655 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 3.483e-17 19-63 


657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.286e-10 31-40 


658 


BL00125 


Serine/threonine specific protein 
phosphatases proteins. 


BL00125B 21.48 1.000e-40 89- 
135 BL00125C 19.97 1.000e-40 
153-200 BL00125D33.il l.OOOe- 
40 213-268 BL00125A 14.83 
8.941e-38 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8200e-16 492-505 
PD00066 13.92 9.308e-15.380-393 
PD00066 13.92 6.000e-13 352-365 
PD00066 13.92 7.000e-13 240-253 
PD00066 13.92 7.500e-13 268-281 
PD00066 13.92 7.500e-13 408^421 
PD00066 13.92 2.174e-ll 464-477 
PD00066 13.92 l.OOOe- 10 436-449 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.189e-26 29-68 


661 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.063.797e-13 
187-232 BL00795C 17.06 5.014e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL00795C 
17.06 7.896e-12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C17.062.000e-ll 
198-243 BL00795C 17.06 3.778e- 
11 171-216 BL00795C 17.06 
6.111e-ll 197-242 BL00795C 
17.06 6.444e-ll 194-239 
BL00795C 17.06 8.000e-ll 189- 
234 BL00795C 17.06 8.556e-ll 
192-237 BL00795C 17.06 1.733e- 
10 195-240 BL00795C 17.06 
2.779e-l 0 1 84-229 BL00795C 
17.06 4.035e-10 199-244 
BL00795C 17.06 5.081e-10 186- 

231 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 
09 200-245 BL00795C 17.06 
5.800e-09 175-220 BL00795C 
17.06 6.500e-09 182-227 
BL00795C 17.06 6.600e-09 201- 
246 BL00795C 17.06 6.600e-09 
202-247 BL00795C 17.06 6.600e- 
09 208-253 


662 


BL00469 


Nucleoside diphosphate kinases proteins. 


BL00469 22.22 1.000e-40 149-204 


663 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.411e-ll 331- 
385 


664 


BL00601 


Tryptophan pentad repeat proteins (IRF 
family) proteins. 


BL00601B 20.92 3.631e-13 69-98 


665 


BL00082 


Extradiol ring-cleavage dioxygenases 
proteins. 


BL00082A 19.07 8.6 15e- 12 49-72 


666 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 


DM01537B 21.63 4.073e-37 834- 
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/ 






HELICASE. 


881 DM01537B 21.63 9.750e-21 
1669-1716 DM01537A 15.14 
8.650e-18 698-718 DM01537A 
15.14 6.766e-12 1537-1557 


667 


DM01537 


kw SKEW SKI2 NUCLEOLAR 
HELICASE. 


DM0133 Id zl.OJ /.yzie-3o o2U- 
867 DM01537B 21.63 9.750e-21 
1655-1702 DM01537A 15.14 
8.650e-lo 004-/U4 DJV1U1537A . 


669 


BL00107 


Protein kinases ATP-binding region 
proteins. 


880 BL00107B 13.31 6.727e-13 
916-932 


670 


BL00299 


Ubiquitin domain proteins. 


T>t AA^An OO Ovftft TQCa 0*7 in Oft 

BL002yy zo.o4*y.73je-27 37-oy 


671 


BL00027 


Homeobox' domain proteins. 


BL00027 26.43 6.571e-12 432-475 


676 


PR00861 


ALPHA-LYTIC ENDOPEPTEDASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.385e-09 206- | 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key' 
motif proteins. 


BL00225B 18.06 7.51 7e-24 1805- 
1840 BL00225B 18.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-19 175-210 
BL00225B 18.06 8.200e-19 1698- 
1733 BL00225B 18.06 4.808e-14 
73-108 BL00225B 18.06 4.808e- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-2112 BL00225A 
13.82 5.829e-12 2043-2064 
BL00225A 13.82 3.1 27e-09 1759- 
1780 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 4.240e-10 169- 
184 PR00320A 16.74 6.294e-10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL002431 31.77 1.143e-ll 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H 5.90 1.000e-29 612- 
635 PR00852E8.14 3.769e-27 
348-371 PR00852D 11.38 8.875e- 
27 309-331 PR00852B 1 1.08 
2.800e-25 249-269 PR00852I 
17.26 3.500e-25 683-704 
PR00852F 1 1.85 5.909e-24 379- 
398 PR00852G 16.19 4.462e-23 
468-486 PR00852C 8.81 9.143e- 
23 284-303 


j 682 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 1.375e-35 15-63 


685 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 11.93 7.500e-20 40-58 
BL00972D 22.55 3.903e-16 300- 
325 BL00972B 9.45 l.UUUe-lj 
120-130 BL00972E 20.72 5.500e- 
11 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4273e-14 98- 
138 


688 


BL00388 


Proteasome A-type subunits proteins. 


BL00388A 23.14 1.000e-40 8-54 
BL00388B 31 38 3 864e-33 66- 
108 BL00388D 20.71 1.000e-21 
153-184 BL00388C 18.79 8.147e- 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-15 347- 
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TRAN. 


394 i 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.774.083e-09 1-31 


692 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 7.600e-10 488-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9.357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BL01013C 9.97 6.21 le- 
14 615-625 BL01013B 11.33 
3.605e-13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 3.571e-13 164-178 
PD00289 9.97 8.650e-l 1 2147- 
2161 PD00289 9.97 2.552e-0923- 
37 


698 


PR00161 


NICKEL-DEPENDENT 
HYDROGENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C 9.51 4.930e-09 282- 
302 


700 


PR00749 


LYSOZYME G SIGNATURE 


PR00749F 13.63 8.636e-13 139- 
156 PR00749H822 3.681e-12 
173-194 PR00749B 16.54 1.419e- 
11 48-70 PR00749C 7.26 3.060e- 
1172-91 PR00749A 10.33 
4.815e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR007041 9.52 1.000e-29 476-505 
PR00704D 11.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
1237e-21 317-339 PR00704H 
13.38 8.138e-21 367-385 
PR00704A 14.68 2.125e-19 27-51 
PR00704C 1 1.88 1.257e-17 96- 
113 PR00704B 17.94 1.833e-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 
SIGNATURE 


PR00859C 7.06 2.776e-09 94-1 1 1 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 
416 BL00226B 23.86 3.250e-24 
203-251 BL00226C 13.23 8.269e- 
21 268-299 BL00226A 12.77 

O r\f\f\-. 1/11 f\0 1 lO 

8.200e-14 103-118 - 


707 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.440e-102-15 


708 


BL00361 


Ribosomal protein S10 proteins. 


BL00361B 18.34 5.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.200e-102-15 


710 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 8.412e-27 160- 
197 BL00514E 14.28 8.909e-16 
219-236 BL00514H 14.95 1.551e- 
15 317-342 BL00514G 15.98 
7.750e-15 284-314 BL00514D 
15.35 4.789e-10 201-214 


711 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 8.714e-12 49-90 


714 


BL004UU 


Lbr / rJrl / 1 r iamiiy proiems. 


HT OA <tt fk 09Qp-l 1 1 SR- 
J3JL»UU*frUU^ O.UZ7e-l / I JO- 

202 BL00400D 23.26 2.080e-14 
222-259 BL00400A 21.59 1.600e- 
10 27-59 


715 


BL01154 


RNA polymerases L / 13 to 16 Kd 


BL01 154B 24.55 5.500e-36 40-76 
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1 






subunits proteins. 


BL01154A 18.70 3.000e-22 19-40 


716 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 9.786e-32 10-49 


717 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.206e-14 77- 
102 BL00215A 15.82 8.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 

1 - 


726 


BL00687 


Aldehyde dehydrogenases glutamic acid 
proteins. 


BL00687E 25.37 7.136e-33 266- 
316 BL00687D 26.00 5.333e-28 
151-198 BL00687B 17.54 3.647e- 
26 39-81 BL00687C 24.13 
6.087e-22 96-133 BL00687F 9.55 
2.500e-l 1 352-363 


727 


DM01354 


kw TRANSCRIPTASE REVERSE II 
ORF2. 


DM01354N 13.17 1.000e-40 129- 
174 DM01354O8.73 6.605e-15 
180-226 


734 


PD00301 . 


PROTEIN REPEAT MUSCLE 
CALCFJM-BL 


PD00301A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL01024B8.91 1.000e-40 86-127 
BL01024C 7.80 1.000e-40 146- 
185 BL01024D 13.22 1.000e-40 
185-222 BL01024Ell.961.000e- 
40 222-266 BL01024F9.42 

I. 000e-40 266-3 17 BL01024G 

II. 09 1.000e-40 3 17-349 
BL01024H 13.88 1.000e-40 389- 
442 


736 


PF00913 


Trypanosome variant surface 
glycoprotein. 


PF00913D 1 1.90 7.130e-10 24-51 


737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 
SIGNATURE 


PR00700D 12.47 2.200e-09 82- 
101 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.600e-09 68-83 
PR00320A 16.74 7.366e-09 68-83 


743 


PR00871 


DNA 

NUCLEOTIDYLEXOTRANSFERASE 
(TDT) SIGNATURE 


PR00871G 14.48 8.000e-09 178- 
201 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e-10 33-42 


749 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 7.618e-14 
20-45 BL002I5A 15.82 8.851e-ll 
123-148 BL00215B 10.44 9.526e- 
11 69-82 BL00215B 10.44 
7.300e-09 272-285 BL00215B 
10.44 8.500e-09 165-178 


751 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.000e-14 370- 
389 BL50002B 15.18 2.200e-10 
408-422 


752 


BL00353 


HMG1/2 proteins. 


BL00353B 11.47 3.089e-12 390- 
440 


753 


PF00622 


Domain in SPIa and the Ryanodine 
Receptor. 


PF00622B 21.00 4.214e-14 47-69 


754 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 8.941e-10oo-7o 


755 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19 392- 
415 PR00926C 16.07 5.935e-17 
253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 
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4.971e-15 344-363 PR00926B 
16.07 9.526e-13 210-225 
PR00926A 10.41 L514e-12 197- 
211 


756 


BL01187 


Calcium-binding EGF-like domain 
proteins pattern proteins. 


BL01 187A 9.98 2.125e-12 324- 
336 BL0 1 1 87A 9.98 4.789e-l l 
377-389 BL0H87B 12.04 3.057e- 
10 439-455 


757 


PF00651 


BTB (also known as BR-C/Ttk) domain 
.proteins. 


PF00651 15.00 4.429e-10 43-56 


758 


PR00055 


HIV TAT DOMAIN SIGNATURE 


PR00055A 8.13 8.855e-09 144- 
156 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 5.304e-ll 110-123 


760 


PR00448 


NSF ATTACHMENT PROTEIN 
SIGNATURE 0 


PR00448D 12.42 3.455e-27 162- 
186 PR00448A 10.74 1.273e-22 
37-57 PR00448B 16.01 9.379e-21 
100-118 PR00448C 11.46 l.OOOe- 
20 129-147 


765 


BL01042 


Homoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e-ll 74-95 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.154e-18 26-46 
PR00625B 13.48 9.000e-16 57-78 


768 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 8.500e-28 112- 
149 BL00762B 16.143.793e-12 
64-78 BL00762A 23.43 6.625e-12 
6-43 BL00762C15.58 4.176e-09 
459-472 BL00762D 11.15 9.667e- 
09210-220 


769 


PR00709 


AVBDIN SIGNATURE 


PR00709A 4.60 1.934e-09 1-20 


770 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.720e-10262- 
277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 
09 96-111 PR00320B 12.19 
5.500e-09 262-277 PR00320A 
16.74 6.268e-09 55-70 


111 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 8.7 14e-12 87- 
101 PR00019A 11.19 1.000e-10 
90-104 


112 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 110- 
159 


113 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 155- 
204 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 
652-675 DM00547B 11.28 
1.818e-18 518-532 DM00547C 
17.30 3.531e-17 546-568 
DM00547A 12.38 1.273e-ll 497- 
509 DM00547D 11.60 9.200e-ll 
622-636 


776 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 769- 
792 


111 


PR00779 


INOSITOL 1 ,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 

ins. 
fOJ 


778 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 
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779 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 2.543e-09 6-45 


781 


PR00205 


CADHERIN SIGNATURE 


PR00205B 11.39 3.118e-ll 654- 
672 PR00205B 1 1.39 8.588e-ll 
230-248 PR00205B 11.39 8.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.69 2.167e-19 193- 
227 BL00625A 16.21 5.500e-17 
199-228 BL00625B 17.69 1.885e- 
16 140-174 BL00625B 17.69 
2.770e-16 245-279 BL00625A 
16.21 9.115e-16251-280 
BL00625A 1621 6.$07e-14 146- 
175 


785 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


786 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C7.63 6 t 738e-09203- 
230 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.3 lOe- 14 36-54 
PR00453B 14.65 8.568e-l 075-90 


789 


PR00102 


ORNITHINE 

CARBAMOYL-TRANSFERASE 
SIGNATURE 


PR00102B 14.82 5.418e-09 963- 
977 


790 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030B7.03 5.500e-ll 199- 
209 


791 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 393- 
437 BL0041 5N 4.29 2. 1 1 7e-09 
103-147 BL00415N4.29 3.628e- 
09 97-141 BL00415N 429 
5.664e-09 387-431 


795 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.091e-36 105-144 


799 


PF00731 


AIR carboxylase. 


PF00731C 23.16 7.333e-35 337- 
380 PF00731B 19.47 7.429e-28 
299-336 PF00731A19.326.333e- 
24 268-297 


804 


BL00170 


Cyclophilin-type peptidyl-prolyl cis-trans 
isomerase signatur. 


BL00170B 20.97 8.071e-09297- 
337 


805 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3. 400e- 10 378-389 
BL00678 9.67 5.800e-10 418-429 
BL00678 9.67 8.800e-l 0295-306 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 
SIGNAL RE. 


PD01719A 12.89 7.57 le-14 290- 
318 


807 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 9.100e-09 451- 
466 


| 809 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.462e-12 564- 
595 


810 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14.65 8.568e-10 75-90 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


815 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


817 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 5.154e-36 125- 
154 PR00193E19.47 3.9l9e-18 
179-208 


818 


PR00830 


ENDOPEPTEDASE LA (LON) SERINE 


PR00830A8.41 9.571e-ll 115- 
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PROTEASE (S16) SIGNATURE 


135 


819 


BL00126 


3'5'-cyclic nucleotide phosphodiesterases 
proteins. 


BL00126C 22.07 7.857e-24 528- 
569 BL00126E 35.22 3.714e-15 
669-724 BL00126D 25.50 1.173e- 
14 584-623 BL00126B 15.20 
1.000e-12 502-514 BL00126A 
27.56 3.361e-09 461-498 


820 


PR00511 


TEKTIN SIGNATURE 


PR005HB 12.25 8.826e-22 174- 
195 PR00511A 13.59 7.723e-ir 
155-172 


821 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 2.800e-15 13-36 


822 


PF00780 


Domain found in NIKl-like kinases, 
mouse citron and yeast ROM. 


PF007801 14.69 4.825e-09 231- 
261 


I 827 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 5235e-ll 144- 
163 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-l 1 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1 .000e-40 46-85 1 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30 235-261 PD02448F 14.22 
9.654e-25 279-303 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 305- 
318 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


BL00720B 16.57 4.500e-23 483- 
507 


i 831 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.625e-21 143- 
174 BL00107B 13.31 4.214e-10 
213-229 


832 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.787e-l 1 32-57 


: 833 


PR00497 


NEUTROPHIL CYTOSOL FACTOR 
P40 SIGNATURE 


PR00497A 6.92 4.375e-09 41-59 


834 


BL00229 


Tau and MAP proteins tubulin-binding 
domain proteins. 


BL00229A 23.57 9.565e-10 99- 
138 


835 


! BL00421 


Transmembrane 4 family proteins. 


BL00421E 20.97 2216e-09 1053- 
1083 


836 


- BL00795 


Involucrin proteins. - 


BL00795B 12.41 7;931e-09 405- 
445 


i 837 


PR00020 


MAM DOMAIN SIGNATURE 


PR00020A 18.17 l.OOOe- 17 34-53 
PR00020B 15.52 5.846e-16 68-85 
PR00020D 12.702.543e-15 147- 
162 PR00020C 13.66 3.483e-13 
95-107 PR00020E8.64 6.586e-13 

1 £.C 1 *7A 

165-179 


838 


BL50017 


Death domain proteins profile. 


BL50017B 17.60 6.897e-13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF00850C 14.55 9.542e-09 1352- I 
1369 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e-12 44-60 
PF00023B 14.20 7.923e-l 1 73-83 
PF00023B 14.20 9.000e-10 139- 
149 rrvvVjiDD 14.20 j.3U0e-U9 
40-50 


842 


BL01194 


Ribosomal protein 1^1 5e proteins. 


BL01194B 13.66 1.000e-40 37-85 
BL01194C 12.35 9250e-40 103- 
138 BL01194A 18.70 7.632e-38 
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2-37 BL01194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodium:neurotransmitter symporter 
family proteins. 

i 


BL00610A 17.73 1 .000e-40 40-90 
BL00610B 23.65 1.000e-40 104- 
154 BL00610C 12.94 1.000e-40 
206-258 BL00610E 20.34 l.OOOe- 
40 355-398 BL00610F 29.02 
1.000e-40 454-509 BL00610D 
20.97 6.063e-35 272-325 
BL00610G 12.89 8.588e-13 514- 
537 


845 


BL00143 


Insulinase family, zinc-binding region 
proteins. 


BL00143A 20.91 4.300e-20 94- 
121 BL00143C 14.16 5.500e-13 
245-258 BL00143B 14.41 9.053e- 
10 141-156 


846 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


848 


BL00824 


Elongation factor 1 betafteta'/delta chain 
proteins. 


BL00824C 14.58 1.000e-40 129- 
167 BL00824D 14.04 6.192e-39 
167-202 BL00824B 9.21 2.080e- 
21 96-116 BL00824E 12.49 
3.333e-19 210-226 BL00824A 
13.78 8.650e-14 19-34 


849 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.000e-40 12-51 


850 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.316e-24 10-49 


852 


BL01272 


Glucokinase regulatory protein family 
proteins. 


BL01272B 19.61 6.870e-30 136- 
171 BL01272C 1 1.68 3.3 14e-25 
249-274 BL01272A6.49 1.231e- 
18 99-117 


853 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 9.341e-20 65- 
106 


854 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-ll 140-154 


858 


PR00450 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3.250e-25 68-90 
PR00450B 1 1 .76 8.125e-23 22-42 
PR00450D 1 6.58 8.920e-22 92- 
112 PR00450E 12.14 1.581e-19 
114-133 PR00450G 15.33 5.500e- 
19 166-187 PR00450F 12.30 
4.375e-15 140-156 PR00450A 
13.58 1.857e-14 8-23 


860 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 74-1 17 


866 


BL00477 


Alpha-2-macroglobulin family thiolester 
region proteins. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14.20 1.621e-20 408- 
429 BL01078A 10.16 2.000e-13 
366-379 BL01078D5.993.455e- 
11 566-576 BL01078C 10.52 
3.793e-ll 501-513 


868 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 462- 
489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 415- 
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442 BL01177C 17.39 5.333e-19 
369-388 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 394-412 


871 


BL50007 


Phosphatidylinositol-specific 
phosphohpase X-box domain proteins 
prof. 


BL50007A 19.61 1.000e-40 322- 
368 BL50007D 19.54 1.000e-40 
589-63 1 BL50007B 20.90 6.700e- 
36383-421 BL50007E 25.63 ,' 
9.053e-33 748-785 BL50007C 
8.97 5.200e-19 452-469 


872 


BL00972 


Ubiquitin carboxyl-termmal hydrolases 
family 2 proteins. 


BL00972D 22.55 3.250e-17 90- 
115 


874 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1.65 4.250e-09 370- 
386 


877 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 5.500e-13 1343- 
1366 


878 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.525e-09 52-85 


881 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807E 10.90 4,702e-09 358- 
407 


882 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7,188e-37 8-47 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 
HYDROXYLASE SIGNATURE 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.397.000e-24 
134-154 PR00372E 12.62 2.125e- 
23 360-380 PR00372C 7.90 
3.025e-22 289-309 PR00372F 
13.09 6.333e-21 395-414 
PR00372D 10.22 1.000e-19 329- 
348 


887 


BL00301 


GTP-binding elongation factors proteins. 


BL00301B 20.09 2.800e-24 103- 
135 BL00301A 12.41 4.3 16e- 13 
21-33 


888 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 1.667e-09 30-39 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 
CELL. 


DM00179 13.97 7.652e-09 113- 
123 


892 


BL01022 


PTR2 family proton/oligopeptide 
symporters proteins. 


BL01022B 22.19 6:01 66-1472- 
118 BL01022E 23.51 1.173e-12 
472-508 BL01022A 11.58 9.135e- 
12 42-61 BL01022D9.423.455e- 
11 199-212 


893 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


894 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 


RHODOPSIN-LKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237B 13.50 9.100e-14 116- 
138 PR00237F 13.57 1.360e-13 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7.120e-12 243-267 PR00237D 
8.94 4.150e-ll 194-216 
rK0Uz37A 1 1.4o 4.37 je-1 1 83- 
108 


896 


BL00129 


Glycosyl hydrolases family 3 1 proteins. 


BL00129D 16.76 8.258e-26 634- 
678 BL00129A 26.21 1.720e-25 
384-430 BL00129E 22.60 4.857e- 
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23 698-734 BL00129C 15.12 
1.750e-22 596-624 BL00129B 
19.19 5.891e-18 495-522 
BL00129F 26.19 7.545e-15 814- 
852 


897 


BL00598 


Chromo domain proteins. 


BL00598 14.45 1.220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 6.000e-09 396-405 


899 


PD01101 


INHIBITOR HEAVY CHAIN 
CHANNEL IN. 


PD01 101B 21.53 1.000e-40 274- 
327 PD01101D 24.45 1.000e-40 
457-512 PD01101A18.25 6.268e- 
23 83-117 PD01101C 12.69 
1.237e-16 366-386 PD01101E 
6.73 7.750e-12 566-576 


900 


PR00600 


PROTEIN PHOSPHATASE PP2A 55KD 
REGULATORY SUBUNIT 
SIGNATURE 


PR00600A 11.61 5.979e-09 31-52 


901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BTND1NG NIJ. 


PD01066 19.43 8.116e-31 24-63 


903 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 1.509e-ll 21-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e-13 539- 
572 DM00215 19.43 4.750e-12 
549-582 DM00215 19.43 9.824e- 
11 551-584 DM00215 19.43 
2.929e-10 548-581 DM00215 
19.43 4.054e-10 550-583 
DM00215 19.43 5.339e-10 552- 
585 DM00215 19.43 7.107e-10 
544-577 


907 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 6.276e-12 314- 
332 


908 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1125- 
1156 


909 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1118- 
1149 


910 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


911 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


" 912 


PF00856 


SET domain proteins. 


PF00856A 26.14 4.553e-l 1 243- 
280 


913 


PF00628 


PHD-finger. 


PF00628 15.84 6.400e-l3 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27435- 
459 PR00962G 15.71 4.086e-26 
593-618 PR00962B 11.98 9.122e- 
26296-319 PR00962A 13.28 
6.143e-22 15-34 PR00962C 8.00 
4.000e-21 348-369 PR00962F 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.636e-20 623- 
643 PR009621 1 1.68 9.786e-20 
692-712 PR00962E8.812.915e- 
18 515-534 


915 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27365- 
389 PR00962G 15.71 4.086e-26 
523-548 PR00962A 13.28 6.143e- 
22 15-34 PR00962C8.00 4.000e- 
21 278-299 PR00962F 12.39 
9.769e-21 482-502 PR00962H 
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13.32 2.636e-20 553-573 
PR009621 1 1 .68 9.786e-20 622- 
642 PR00962E8.812.915e-18 
445-464 


916 


BL00134 


Serine proteases, trypsin family, histidine 
proteins. 


BL00134A 11.96 5.886e-14 90- 
107 


917 


BL00478 


LIM domain proteins. 


BL00478B 14.79 8.393e-13 211- 
226 BL00478B 14.79 6.7 12e- 10 
271-286 


918 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09 973r 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 l.OOOe-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM0003 IB 15.41 8.063e-09 79- 
113 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- [ 
33 1 BL00072E 24. 12 8.200e-24 
368-41 1 BL00072C 25.30 7.873e- 
20 226-267 BL00072B9.48 
6.049e-12 183-196 1 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 1.692e-13 229- 
256 BL00237A 27.68 6.657e-13 
90-130 BL00237D 11.23 9.571 e- 
13 290-307 


928 


BL01033 


Globins profile. 


BL01033A 16.94 7.923e-18 25-47 
BL01033B 13.81 1.000e-t5 93- 
105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-13 203- 
253 


932 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 353- 
397 BL00415N 429 2.1 17e-09 
63-107 BL00415N 4.29 3.628e-09 
57-101 BL00415N 4.29 5.664e-09 
347-391 


933 

._ 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30 223-249 PD02448F 14.22 
9.654e-25 267-291 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 293- 
306 


934 


DM00191 


w SPAC8A4.04C RESISTANCE 
SPAC8A4.05C DAUNORUBICIN. 


DM00191D 13.94 9.083e-10 136- 
175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 1022 4.696e-10 67- 
111 


936 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 1422 4.000e-22 183- 
201 PR00762C9.29 1.000e-21 
268-288 PR00762E 12.07 3250e- 
20 520-537 PR00762D 11.29 
L000e-19 470-491 PR00762F 
15.12 1.429e-19 538-558 
PP AA 7fi?R 12 12 1 818e-18 214- 
234 PR00762G 14.13 3.455e-17 
577-592 


938 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM01 1 1 IE 1728 1 .568e-10 248- 
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TRANSFORMING 61K PDF1. 


297 DM01111E 17.28 5.168e-10 
659-708 DM01 11 ID 16.76 
5. 263 e-09 279-325 DM01 111M 
10.67 8.674e-09 91 1-935 


940 


BL00107 


Protein kinases A TP-binding region 
proteins. 


BL00107B 13.31 l.OOOe-14293- 
309 BL00107A 18.39 6.760e-13 j 
229-260 


942 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.832e-l 1 543- 
597 


943 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 3.500e-35 8-47 


945 


BL00989 


Clathrin adaptor complexes small chain 
proteins. 


BL00989B 26.5 1 1 .000e-40 66- 
117 BL00989A 11.66 1.000e-13 
5-19 | 


946 


PR00178 


FATTY ACID-BINDING PROTEIN 
SIGNATURE 


PR00178D 13.52 9.571e-09 450- 
469 


947 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B 7.11 4.857e-09 713- 
724 


948 


PF00628 


PHD-finger. 


PF00628 1 5,84 8>412e-I4 201-216 


951 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 2.050e-10 180- 
230 


952 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 4.300e-l 1 26-49 | 
PR00926F 17.75 6.348e-09 134- 
157 


955 


PF00109 


Beta-ketoacyl synthase. 


PF00109 13.08 2.846e-12 342-357 


957 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069A 16.01 8.826e-2426-51 
PR00069B 11.33 1.514e-17 86- 
105 PR00069C 16.03 8.816e-14 
155-173 


958 


PFO0583 


Acetyltransferase (GNAT) family. 


PF00583A 12.53 5.500e-10 631- 
642 


961 


PR00328 


GTP-BINDING SARI PROTEIN 
SIGNATURE 


PR00328A 10.62 8.740e-10 7-31 


962 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A3.83 9.438e-10 1489- 
1499 


963 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A 3.83 9.438e-10 1489- 
1499 


964 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 53-96 


965 


PF00992 


Troponin. 


PF00992A 16.67 2.421 e-09 581- 
616 


966 


PR00515 


5-HYDROXYTRYPTAMINE IF 
RECEPTOR SIGNATURE 


PR00515D 7.91 5.741e-09 13-33 


967 


BL00579 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 
194 


970 


BL00504 


Fumarate reductase / succinate 
dehydrogenase FAD-binding site 
proteins. 


BL00504C 18.68 2.227e-24 34-59 
BL00504D 10.43 7.261e-21 75-93 


973 


PF00580 


UvrD/REP helicase. 


PF00580A 13.37 4.720e-09 249- 
271 


974 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456F5.86 l.OOOe- 10 242-254 


975 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 


976 


BL00031 


Nuclear hormones receptors DNA- 
binding region proteins. 


BL00031A 19.55 7.158e-33 60-93 
BL0003 IB 22.25 5.500e-28 94- 
126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BENDI. 


PD00066 13.92 8.200e-16 196-209 
PD00066 13.92 8.200e-16 336-349 
C PD00066 13.92 2.385e-15 476-489 
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ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








PD00066 13.92 9.308e-15 252-265 
PD00066 13.92 2.800e-14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200e-14 280-293 
PD00066 13.92 4.000e~13 224-237 
PD00066 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll I687I8I 


978 


BL00721 


Formate-tetrahydrofolate ligase proteins. 


BL00721B 13.21 1.000e-40 346- 
401 BL00721D 13.90 1.000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL0072 11 18.79 
2.500e-40 814-860 BL00721H 
2120 8.239e-39 763-814 
BL00721A 15.31 9.719e-32 287- 
321 BL00721C 16.92 4.000e-30 
498-535 BL00721F 15.96 8.232e- 
27 660-702 BL00721G 7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G 13.55 
2.543e-16 192-214 BL00869F 
12.77 7.031e-14 157-192 
BL008691 12.92 3.274e-12 242- 
270 BL00869D 14.02 5282erl0 
95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00196F 13.89 2.125e-09 92-108 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 



TABLE 4 



SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


ig 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tspj 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tmJ 


7 transmembrane receptor (ihodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aa_trans 


Transmembrane amino acid 
transporter protein . 


2.7e-42 


153.9 


15 


E1-E2 ATPase 


E1-E2 ATPase 


6.3e-124 


412.2 


16 


trypsin 


Trypsin 


1.2e-87 


278.6 


17 


ig 


Immunoglobulin domain 


>7.6e-12 


43.2 


18 


lectin c 


Lectin C-type domain 


0.0003 


21.2 


20 


Alpha JLJiicos 


Alpha-L-fucosidase 


12e-217 


736.5 
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PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


303.1 


23 


pkinase ! 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


25 


ank 


Ank repeat 


5.5e-14 


59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


1.5e-100 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


1.2e-07 


38.8 


33 


rnn 


RNA recognition motif. 


l.le-17 


72.2 


34 


rrm 


RNA recognition motif. 


i l.le-17 


72.2 


36 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


3e-36 


117.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRP-TF 


SRF-type transcription factor 


1.4e-36 


133.9 


40 


alkjDhosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc finger, C2H2 type 


8.6e-103 


354.9 


45 


sugar_tr 


Sugar (and other) transporter 


3.1e-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


l^e-176 


600.3 


52 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.7e-10 


37.7 


53 


Cadherin_C_ter 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


S_100 


S-100/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


inositol P 


Inositol monophosphatase family 


5e-13 


49.8 


59 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


Kunitz_BPTI 


Kunitz/Bovine pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ SAS 


MOZ/SAS family 


5.9e-133 


455.1 


64 


MOZ SAS 


MOZ/SAS family 


1.7e-123 


423.6 i 


65 


ras 


Ras family 


9.3e-89 


308.3 I 


67 


Hamlpjike 


Ham I family 


3.7e-49 


176.7 


68 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc finger, C2H2 type 


i;5e-112 


387.3 


71 


Peptidase_M41 


Peptidase family M41 


L2e-110 


381.0 


72 


abhydrolase 


alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


K tetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-49 


176.3 


84 


AAA 


ATPases associated with various 
cellular act 


1.3e-77 


271.3 


85 


homeobox 


Homeobox domain 


L4e-28 


108.3 


87 


TGF-beta 


Transforming growth factor beta like 


6.7e-68 


2102 


91 


mito carr 


Mitochondrial carrier proteins 


4.6e-57 


198.5 


95 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 


ig 


Immunoglobulin domain 


4.1e-20 


69.8 


99 


CNH 


CNH domain 


3.4e-120 


412.7 


100 


homeobox 


Homeobox domain 


7.4e-32 


119.3 


101 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-47 


170.8 


102 


zf-C2H2 


Zinc finger, C2H2 type 


4.4e-89 


309.4 


103 


dynarain 


Dynamin family 


1.4e-150 


513.6 


104 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin c 


Lectin C-type domain ' 


4^e-15 


63.6 


108 


metalthio 


Metallothionein 


2e-25 


97.9 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


112 


HSP20 


Hsp20/alpha crystaliin family 


2.6e-20 


77.7 


115 


EF TS 


Elongation factor TS 


3.8e-63 


221.1 


116 


sugarjr 


Sugar (and other) transporter 


4e-63 


223.1 


118 


catalase 


Catalase 


0 


1158.9 


119 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


le-10 


24.4 


122 


metalthio 


Metallothionein 


2.8e-25 


97.4 


125 


adh short 


short chain dehydrogenase 


1.6e-45 


164.6 


126 


KRAB 


KRAB box 


7.9e-25 


95.9 


127 


G-alpha 


G-protein alpha subunit 


le-249 


843.0 


128 


mito carr 


Mitochondrial carrier proteins 


2e-65 


227.2 


131 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


4.9e-53 


189.6 


132 


GYF 


GYF domain 


4.9e-28 


106.6 


133 


GYF 


GYF domain 


4.9e-28 


106.6 


134 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.1e-33 


119.1 


135 


pkinase 


Eukaryotic protein kinase domain 


3.3e-86 


299.8 


136 


ank 


Ank repeat 


2.2e-29 


111.1 


137 


IL8 


Smallcytokines 
(intecrine/chemokine), inter 


3;ie-18 


65.2 


139 


pyridoxal_deC 


Pyridoxal-dependent decarboxylase 
conse 


0.00011 


19.0 


140 


cadherin 


Cadherin domain 


1.3e-88 


307.8 


142 


efband 


EF hand 


5.7e-33 


123.0 


143 


Acyltransferase 


Acyltransferase 


2e-29 


111.2 


146 


cytochromec 


Cytochrome c 


1.7e-33 


124.7 


147 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.3 


148 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.7e-09 


45.0 


149 


aldoJcet_red 


Aldo/keto reductase family 


7.4e-189 


640.8 


150 


homeobox 


Homeobox domain 


3.2e-08 


38.7 


151 


PseudoU synth 
1 


tRNA pseudouridine synthase 


4.7e-57 


203.0 


152 


abhydrolase 


alpha^eta hydrolase fold 


L7e-31 


118.0 


153 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


Lle-09 


45.6 


156 


PHD 


PHD- finger 


7.6e-15 


62.8 


157 


fa3 


Fibronectin type III domain 


0.015 


21.9 


158 - - 


homeobox 


Homeobox domain 


2.7e-27 


104.1 


160 


PWI 


PWI domain 


3.9e-24 


93.6 


162 


DnaJ 


DnaJ domain 


2e-06 


34.8 


164 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


8e-117 


401.5 


166 


metalthio 


Metallothionein 


3.1e-26 


100.6 


167 


LRR 


Leucine Rich Repeat 


0.00069 


26.3 | 


169 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 


611.4 


170 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 


611.4 


171 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


le-149 


510.8 [ 


173 


homeobox 


Homeobox domain 


1.5e-29 


111.6 


174 


FYVE 


FYVE zinc finger 


7.4e-28 


103.8 


175 


GRIP 


GRIP domain 


3.9e-08 


40.5 


182 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


185 


CAP GLY 


CAP-Gly domain 


5.6e-51 


182.8 


186 


TBC 


TBC domain 


2.2e-50 


180.8 


187 


TBC 


TBC domain 


2.2e-50 


180.8 
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188 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


4e-13 


ct a 
57.0 


189 


Kelch 


Kelch motif 


5.2e-10o 


.5(0.0 


190 


Tropomyosin 


Tropomyosins 


3.8e-171 




192 


Rieske 


Rieske [2Fe-2S] domain 


A AAliC 
0.00 16 


I O.J 


199 


ig 


Immunoglobulin domain 


5.9e-19 


OO.l 


202 


EGF 


EGF-like domain 


3.4e-54 


193.5 


203 • 


trefoil 


Trefoil (P-type) domain 


le-24 


95.5 


204 


TBC 


TBC domain 


8.5e-38 


139.0 


205 


efhand 


EF hand 


0.0096 


22.6 1 


206 


ISK_Channel 


Slow voltage-gated potassium 
channel 


0.0031 | 


8.1 


207 


trefoil 


Trefoil (P-type) domain 


2.9e-48 


173.7 


209 


Ribosomal_S13 


Ribosomal protein S13/S18 


1.2e-78 


274.7 


210 


hemopexin 


Hemopexin 


1.3e-62 


221.5 


213 


TBC * 


TBC domain 


2.5e-48 


174.0 


215 


Basic 


Myogenic Basic domain 


4.3e-50 


179.8 


216 


Ribosomal L24 


KOW motif 


8.2e-23 


892 


222 


fb3 


Fibronectin type III domain 


7.3e-141 


481.4 


223 


-cofilin_ADF 


Gofilin/trGpomycsin-type actin- 
binding pr 


9.3e-47 


168.8 


224 


efhand 


EFhand 


6.1e-06 


33.2 | 


225 


Pterin_4a 


Pterin 4 alpha carbinolamine 
dehydratase 


9.3e-42 


152.1 


228 


ABC tran 


ABC transporter 


4.1e-110 


379.2 


234 


El DerP2 DerF 
2 


El family 


3.7e-90 


312.9 


235 


El DerP2 DerF 
2 


El family 


1.6e-48 


174.6 


237 


PMP22_Claudin 


PMP-22/EMP/MP20/Claudin family 


1.7e-25 


98.1 


238 


Opiods_neurope 
P 


Vertebrate endogenous opioids 
neurope 


1.8e-159 


543.2 


239 


eIF-5a 


Eukaryotic initiation factor 5A 
hypusine 


5.9e-104 


358.8 


240 


Amino oxidase 


Flavin containing amine oxidase 


2.5e-ll 


37.8 


243 


zf-C2H2 


Zinc finger, C2H2 type 


2.1e-99 


343.6 


244 


Band 7 


SPFH domain / Band 7 family 


2.3e-53 


190.7 


245 


ank 


Ank repeat 


1.6e-88 


307.5 


246 


zf-C2H2 


Zinc finger, C2H2 type 


6.7e-49 


175.9 


247 


actin — 


Actin 


2.3e-42 


140.3 


248 


ER_lumen_recep 
t 


ER lumen protein retaining receptor 


2.4e-155 


529.5 


250 


PMP22 Claudin 


PMP-22/EMP/MP20/Claudin family 


2.2e-38 


140.9 


252 


Collagen 


Collagen triple helix repeat (20 
copies) 


1.4e-13 


58.6 


255 


C2 


C2 domain 


0.052 


7.8 


257 


CAP GLY 


CAP-Gly domain 


1.4e-20 


81.8 


260 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


261 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


262 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


263 


cofilin_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


7.8e-21 


82.6 


264 


Ribosomal_L14 


Ribosomal protein L14p/L23e 


9.2e-10 


40.6 


265 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


266 


SAPA 


Saposin A-type domain 




103 4 


267 


ABC tran 


ABC transporter 


9.5e-39 


1422 


269 


Ribosomal L14 


Ribosomal protein L14p/L23e 


6.2e-62 


2192 


270 


abhydrolase 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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273 


m*n 


RNA recognition motif. 


0.074 


14.6 


275 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.5e«41 


146.4 


276 


ras 


Ras family 


l.le-67 


238.3 


277 


UCH ; 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


12e-147 


503.9 


278 


START 


START domain 


32e-09 


44.1 


279 


WD40 


WD domain, G-beta repeat 


1.8e-27 


104.7 


282 


G-patch 


G-patch domain 


7.8e-22 


86.0 


287 


Anti_proliferat 


BTG1 family 


12e-101 


351.0 


289 


KRAB 


KRAB box 


7.1e-21 


82.8 


293 


7tm 3 


7 transmembrane receptor 


3.3e-73 


256.6 


295 


SET 


SET domain 


5e-30 


113.2 


296 


Pyridox_pxidase 


Pyridoxamine 5-phosphate oxidase 


L3e-76 


268.0 


297 


rrm 


RNA recognition motif. 


5.4e-45 


162.9 


298 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


-96.3 


299 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


0.0024 


-118.1 


301 


Cyt_reductase 


FAD/NAD-binding Cytochrome 
reductase 


7.7e-61 


215.5 


302 


G=patch 


G-patch domain 


3.1 e- 14 


60;7 


307 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


7.7e-43 


138.2 


308 


PH 


PH domain 


0.0015 


17.8 


310 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


1.4e-84 


270.8 


311 


Rhodanese 


Rhodanese-like domain 


3.3e-64 


226.7 


312 


tubulin 


Tubulin/FtsZ family 


4.9e-286 


963.6 


314 


SURF4 


SURF4 family 


1.2e-199 


676.6 


325 


IMS 


impB/mucB/samB family 


2e-58 


207.5 


327 


cadherin 


Cadherin domain 


4.3e-91 


316.0 


329 


NAC 


NAC domain 


2.1e-28 


107.8 


330 


IPtrans 


Phosphatidylinositol transfer protein 


6.5e-98 


338.7 


332 


TFUS 


Transcription factor S-II (TFIIS) 


8.8e-05 


29.3 


337 


zf-C2H2 


Zinc finger, C2H2 type 


3.6e-61 


216.6 


340 


AIRS 


AIR synthase related protein 


4e-32 


1202 


343 


annexin 


Annexin 


4.6e-80 


279.4 


346 


Stathmin 


Stathmin family 


1.8e-90 


314.0 


347 


Ribosomal L16 


Ribosomal protein L16 


4.6e-09 


34.9 


348 


lactamase B 


Metallo-beta-lactamase superfamily 


0.012 


-6.0 


-351 


efhand 


EF hand 


2.5e-14 


61.0 


353 


lectin c 


Lectin C-type domain 


1.3e-05 


32.1 


354 


WD40 


WD domain, G-beta repeat 


2.2e-18 


74.5 


360 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


6.3e-10 


38.3 


362 


Acetyltransf 


Acetyltransferase (GNAT) family 


0.0019 


24.9 


365 


tRNA-synt_l 


tRNA synthetases class I (I, L, M and 
V) 


4.6e-185 


6282 


366 


Sulfatase 


Sulfatase 


6.1e-228 


770.6 


368 


START 


START domain 


3.8e-ll 


50.5 


369 


pkinase 


Eukaryotic protein kinase domain 


2.4e-10 


41.3 


370 


ACBP 


Acyl CoA binding protein 


4.4e-56 


199.7 


371 


pkinase 


Eukaryotic protein kinase domain 


1.6e-94 


327.5 


373 


EGF 


EGF-like domain 


2.6e-12 


54.3 


375 


zf-C2H2 


Zinc finger, C2H2 type 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3e-61. 


215.6 


380 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc finger, C2H2 type 


4.3e-06 


33.7 


383 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 
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384 


RasGEF 


RasGEF domain 


8.1e-43 


155.7 


385 


TBC 


TBC domain 


0.017 


-66.6 


389 


Glycos_transf_2 


Glycosyl transferases 


1.3e-15 


65.3 


390 


Na Ca Ex 


Sodium/calcium exchanger protein 


3.9e-105 


362.7 


391 


m3 


Fibronectin type III domain 


4.1e-102 


352.6 


392 


m3 


Fibronectin type EI domain 


3.4e-45 


163.6 


393 


m3 


Fibronectin type in domain 


3.4e-45 


163.6 


394 


ldl_recept__b 


Low-density lipoprotein receptor 
repeat 


7.1e-49 


175.8 


395 


Ribosomal_L30 


Ribosomal protein L30p/L7e 


0.0023 


16.0 


396 


Oxysterol BP 


Oxysterol-binding protein 


1.5e-94 


327.5 


397 


RDSJtOMl 


Peripherin/roin-1 


2.9e-33 


123.9 


399 


lactamase_B 


Metallo-beta-lactaraase superfamily 


3.4e-39 


143.6 


402 


F-box 


F-box domain. 


0.0002 


28.1 


403 


CLP_protease 


Clp protease 


4.8e-64 


226.2 


405 


Ribosomal L35 
Ae 


Ribosomal protein L35Ae 


6e-77 


269.0 


406 


LIM 


LIM domain containing proteins 


0.00021 


20.7 


410 


tRNA-symMc 


tRNA synthetases class I (E and Q) 


le-236 


799.8 


All 


NTP-transf 2 


Nucleotidyltransferase domain 


3.9e-16 


67.0 


412 


DEAD 


DEAD/DEAH box helicase 


0.00016 


17.2 


414 


DUF94 


Domain of unknown function DUF94 


0.00011 


26.9 


415 


tubulin 


Tubulin/FtsZ family 


4.5e-289 


973.7 


420 


SET 


SET domain 


3.3e-57 


203.5 


421 


WD40 


WD domain, G-beta repeat 


6.1e-29 


109.6 


423 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-39 


144.9 


424 


pkinase 


Eukaryotic protein kinase domain 


8.9e-75 


261.8 


428 


LIM 


LIM domain containing proteins 


L8e-34 


126.7 


431 


kazal 


Kazal-type serine protease inhibitor 
domain 


3.7e-18 


73.8 


432 


SH2 


Src homology domain 2 


1.4e-67 


198.4 


433 


zf-C2H2 


Zinc finger, C2H2 type 


2.8e-144 


492.7 


434 


ras 


Ras family 


0.012 


-106.8 


436 


E1-E2 ATPase 


E1-E2 ATPase 


1.6e-117 


391.0 


437 


RNA_pol_A 


RNA polymerase alpha subunit 


0 


1077.7 


438 


PHD 


PHD-finger 


1.6e-ll 


51.7 


439 


lectin c 


Lectin C-type domain 


4.7e-30 


113.3 


440 


zf-C2H2 


Zinc finger, C2H2 type 


l.le-65 


231.6 


441 


arrestin 


Arrestin (or S-antigen) 


2.9e-254 


858.1 


-442 


aminotran_3 


Aminotransferases class-lll 
pyridoxal-pho 


8.2e-80 


231.1 


443 


UCH-1 


Ubiquitin carboxyl-terminal 
hydrolases famil 


8.5e-12 


52.6 


444 


CTF NFI 


CTF/NF-I family 


2.6e-277 


934.6 


451 


T-box 


T-box 


3.8e-117 


402.6 


453 


Rieske 


Rieske [2Fe-2S] domain 


2.6e-13 


57.7 


454 


zf-C2H2 


Zinc finger, C2H2 type 


3.9e-64 


226.5 


456 


homeobox 


Homeobox domain 


2.8e-08 


38.9 


459 


ig 


Immunoglobulin domain 


2.6e-20 


70.5 


460 


Hydrolase 


haloacid dehalogenase-like hydrolase 


4e-25 


96.9 


462 


rve 


Integrase core domain 


1.6e-13 


50.7 


466 


CH 


Calponin homology (CH) domain 


2.4e-17 | 


71.1 


467 


CH 


CaJponin homology (CH) domain 


2.4e-17 


71.1 


468 


Sterol desat 


Sterol desaturase 


7.5e-38 


139.2 


469 


pnHsomerase 


Cyclophilin type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 


Peptidase_M24 


metallopeptidase family M24 


6e-08 


28.1 


471 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 


441.9 
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472 


myb_DNA- 
binding 


Myb-like DNA-binding domain 

- 


3.6e-0o 


11 O 1 

33.9 


473 


ZZ 


Zinc finger present in dystrophin, CB 


a ni7 
U.U1Z 


7fi n 


474 


EFlGjiomain 


Elongation factor 1 gamma, 
conserved doma 


A la. QO 

o.je-oo 


JuJ.J 


475 


Ribosomal L31e 


Ribosomal protein L3 le 


o.ie-oo 


7^7 ^ 


476 


Clq 


Clq domain 




7A1 7 


477 


SH3 


SH3 domain 


l.le-12 


OD.O 


478 


MoaA_NifB_Pq 
qE 


moaA / niiB / pqqE family 


A AA7 




479 


FYVE 


FYVE zinc finger 


A Oft Ol 

y.3e-zi 


/O.O 


480 


DNA_pol A 


DNA polymerase family A 


7 1e± AA 

z.3e-4o 


1 A7 /l 
JO / .H 


482 


adh short 


short chain dehydrogenase 


i Oft An 
1 .ze-oz 


ZZ 1.0 


483 


ank 


Ank repeat 


1 1ft 1 *7 

1.3e-l / 


71 O 


484 


IMS 


impB/mucB/samB family 


O Oft 0*3 

z.ze-oJ 


OQA C 


486 


TIR 


TIR domain 


1 Oft 1 A 

3.ze-i9 


An o 


487 


FMO-like 


Flavin-binding monooxygenase-like 


0 


I/IOC c 


488 


I_LWEQ 


I/LWEQ domain 


ft I A1 

9.5e-101 


•3/11 A 

341.0 


495 


homeobox 


Homeobox domain 


3.6e-06 


30.8 


497 


pkinase 


Eukaryotic protein kinase domain 


2.3e-166 


-566.1 


499 


fii3 


Fibronectin type III domain 


2.5e-237 


801.8 


501 


LRR 


Leucine Rich Repeat 


9.3e-31 


115.6 


502 


RGS 


Regulator of G protein signaling 
domain 


0.041 


11.9 


503 


filament 


Intermediate filament proteins 


le-142 


487.5 


505 


fii3 


Fibronectin type III domain 


1.3e-100 


347.7 


506 


HECT 


HECT-domain (ubiquitin- 
transferase). 


le-13 


59.0 


507 


Ribosomal_L7A 
e 


Ribosomal protein L7Ae 


5.7e-26 


99.7 


508 


WD40 


WD domain, G-beta repeat 


0.063 


1 A O 

19.8 


509 


WD40 


WD domain, G-beta repeat 


0.063 


J9.0 


510 


WD40 


WD domain, G-beta repeat 


2.1e-42 


154.3 


511 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.4 


512 


G-gamma 


GGL domain 


1.9e-08 


34.3 


513 


SH3 


SH3 domain 


3e-06 


O A O 

34.2 


515 


HTH_AraC 


Bacterial regulatory helix-turn-helix 
protei 


3.9e-27 


103.6 


516 


zf-C2H2 


Zmc finger, C2H2 type 


1 ,7e-34 


lOO A 

lzo.O 


517 


SI 


S 1 RNA binding domain 


A 1 ft CO 

6.1e-58 


OA< O 


518 


pkinase 


Eukaryotic protein kinase domain 


1.8e-75 


nAA O 1 

Z04.Z 


525 


cadherin 


Cadherin domain 


Oft on 
ze-oU 


OCA A 1 
ZoU.O 


528 


zf-C2H2 


Zmc finger, C2H2 type 


ylft OA 


7/K 4 


529 


neur chan 


Neurotransmitter-gated ion-channel 


C Oft ooo 

D.oe-zzz 


0<A ft 


531 


RhoGEF 


RhoGEF domain 


O /M 


1 AA 7 


532 


myosinjiead 


Myosin head (motor domain) 


u 


1 AQA C 


533 


LRR 


Leucine Rich Repeat 


O Io 1 c 


A7 A 
OZ.O 


535 


Sec7 


Sec7 domain 


C 1 a QO 




536 


homeobox 


Homeobox domain 


4.8e-05 


26.4 


539 


actin 


Actin 


O ylft 1 A A 

z.4e-iou 


lift A 

33U.0 


542 


ank 


Ank repeat 


1.9e-35 


131.2 


544 


zf-CCCH 


Zinc finger C-x8-C-x5-C-x3-H type 


2.8e-10 


41.7 


546 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


2.4e-40 


147.4 




HMU_c o a__s ynt 


nyor oxymemyigiuiaiyi-coeiizymc /\ 
synthas 


A 

\j 


1250.8 


549 


lam in in G 


Lam in in G domain 


3.3e-76 


266.6 


551 


PHD 


PHD-finger 


0.008 


9.3 


552 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 
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GLGF). 






555 


WW 


WW domain 


1.3e-24 


95.3 


558 


kinesin 


Kinesin motor domain 


1.8e-176 


end t 

599.7 


559 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


0.00085 


16.5 


563 


efhand 


EFhand 


7.9e-ll 


49.4 


567 


PH 


PH domain 


7.8e-06 


25.9 


568 


PH 


PH domain 


3.1e-39 


143.8 


569 


Hist deacetyl 


Histone deacetylase family 


5.2e-106 


365.6 


570 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


3.4e-20 


80.5 


571 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


le-16 


58.5 


573 


ubiquitin 


Ubiquitin family 


1.4e-08 


31.1 


574 


FH2 


Form in Homology 2 Domain 


1.3e-110 


380.9 


576 


serpin 


Serpins (serine protease inhibitors) 


4.3e-146 


496.4 


579 


zf-C2H2 


Zinc finger, C2H2 type 


5.7e-76 


265.8 


580 


pkinase 


Eukaryotic protein kinase domain 


6.9e-79 


275.5 


581 


RhoGAP 


RhoGAP domain 


4.4e-53 


189.8 


582 


PJbGsornaI_L7A 
e 


Ribosomal protein L7Ae 


0;028 


1.0 


584 


kazal 


Kazal-type serine protease inhibitor 
domain 


2.2e-52 


187.4 


585 


LRR 


Leucine Rich Repeat 


4.4e-28 


106.7 


586 


PHD 


PHD-finger 


3.8e-12 


53.8 


588 


GTP1 OBG 


GTP1/OBG family 


l.le-62 


215.2 


590 


Collagen 


Collagen triple helix repeat (20 
copies) 


8e-42 


152.4 


591 


lys 


C-type lysozyme/alpha-lactalbumin 
family 


1.6e-31 ' 


116.4 


596 


ACBP 


Acyl CoA binding protein 


0.0022 


-9.4 


597 


SNF2 N 


SNF2 and others N-terminal domain 


3.7e-98 


339.5 


600 


KRAB 


KRAB box 


1.3e-29 


111.8 


606 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


607 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


608 


WD40 


WD domain, G-beta repeat 


5.3e-23 


89.8 


610 


cpn60 TCP1 


TCP-l/cpn60 chaperonin family 


1.7e-237 


802.4 


613 


THF DHG CY 
H 


Tetrahydrofolate 
dehydrogenase/cyclohydro 


4.9e-173 


588.3 


617 




RNA recognition motif. 


4e-14 


60.4 


618 


run 


RNA recognition motif. 


4e-14 


60.4 


620 


cofilin_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


3e-06 


34.2 


621 


Nop 


Putative snoRNA binding domain 


6.1e-95 


328.8 


622 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


5.8e-21 


83.1 


625 


zf-C2H2 


Zinc finger, C2H2 type 


2.5e-124 


426.4 


628 


DEAD 


DEAD/DEAH box helicase 


2.5e-68 


219.0 


632 


GST 


Glutathione S-transferases. 


4.8e-26 


89.0 


633 


5 nucleotidase 


5-nucleotidase 


6.6e-248 


837.0 


636 


LIM 


LIM domain containing proteins 


1.6e-88 


307.5 


637 


pkinase 


Eukaryotic protein kinase domain 


1.5e-73 


257.8 


638 


MSP domain 


MSP (Major sperm protein) domain 


8.4e-09 


42.7 


639 


metalthio 


Metallothionein 


2e-24 


94.6 


641 


zf-C2H2 


Zinc finger, C2H2 type 


6.1e-114 


391.9 


642 


Ribosomai S28e 


Ribosomal protein S28e 


9.3e-48 


172.1 


643 


Ribosomal S5 


Ribosomal protein S5 


8.3e-87 


301.8 


646 


PHD 


PHD-finger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


1.5e-22 | 88.4 
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648 


LipaseJ3DSL 


Lipase/Acylhydrolase with GDSL- 
like motif 


0.015 


2.2 


652 


zf-C2H2 


Zinc finger, C2H2 type 


4.1e-146 


498.8 


653 


histone 


Core histone H2A/H2B/H3/H4 


1.2e-10 


48.8 


654 


* zf-C2H2 


Zinc finger, C2H2 type 


1.9e-87 


303.9 


655 


ras 


Ras family 


6.4e-77 . 


269.0 


657 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


5.3e-13 


46.4 


658 


STphosphatase 


Ser/Thr protein phosphatase 


2.6e-182 


619.1 


659 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-92 


321.1 


660 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 


662 


NDK 


Nucleoside diphosphate kinases 


1.4e-119 


410.7 


664 


IRF 


Interferon regulatory factor 
transcription f 


7e-20 


79.5 


665 


4HPPD_C 


4-hydroxyphenylpyruvate 
dioxygenase C term 


1.4e-16 


68.5 


666 


DEAD 


DEAD/DEAH box helicase 


4.8e-74 


237.1 


667 


DEAD 


DEAD/DEAH box helicase 


2.9e-70 


225.1 


669 


pkinase 


Eukaryotic protein kinase domain 


6.1e-93 


3222 


671 


homeobox 


Homeobox -domain- 


0.018 


16.5 


678 


crystall 


Beta/Gamma crystallin 


4.7e-106 


365.8 


679 


WD40 


WD domain, G-beta repeat 


1.9e-06 


34.9 


680 


Keratin B2 


Keratin, high sulfur B2 protein 


4.1e-06 


15.9 


682 


G-gamma 


GGL domain 


8.5e-33 


117.9 


685 


UCH-2 


Ubiquitin carboxyMerminal 
hydrolase family 


L4e-29 


111.7 


686 


Acetyltransf 


Acetyltransferase (GNAT) family 


6.6e-10 


46.4 


687 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


4.6e-15 


50.0 


688 


proteasome 


Proteasome A-type and B-type 


6.5e-64 


225.7 


689 


SCP2 


SCP-2 sterol transfer family 


62e-37 


136.1 


690 


TS-N 


TS-N domain 


0.041 


20.1 


692 


zf-C2H2 


Zinc finger, C2H2 type 


9.9e-60 


211.9 


693 


zf-MYND 


MYND finger 


0.038 


5.5 


694 


Oxysterol_BP 


Oxysterol-binding protein 


3.9e-133 


455.7 


695 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.3e-30 


115.1 


703 


Peptidase_C2 


Caipain family cysteine protease 


2.3e-175 


596.0 


706 


filament 


Intermediate filament proteins 


72e-107 


368.5 


710- 


fibrinogen__C 


Fibrinogen beta and gamma chains, 
C-term 


7e-80 


-278.0 - 


711 


SH2 


Src homology domain 2 


2.3e-65 


192.1 


712 


ATP-synt DE 


ATP synthase, DeJta/Epsilon chain 


0.00062 


19.0 


713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


LBP BPI CET? 


LBP/ BPI /CETP family 


8.6e-34 


125.7 


715 


RNA_pol_L 


RNA polymerases L / 13 to 16 kDa 
subunit 


4.8e-49 


176.3 


716 


KRAB 


KRAB box 


1.3e-42 


155.0 


717 


mito can 


Mitochondrial carrier proteins 


4.8e-38 


133.3 


719 


Gal-bind lectin 


Vertebrate galactoside-binding lectin 


1.5e-25 


90.2 


726 


aldedh 


Aldehyde dehydrogenase family 


1.3e-119 


410.8 


728 


Glycos transf_2 


Glycosyl transferases 


4e-21 


83.6 


734 


ELM2 


ELM2 domain 


2e-34 


127.8 


735 


PR55 


Protein phosphatase 2A regulatory 
subunit PR 


0 


1038.2 


737 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


4e-14 


60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 
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finger) 






749 


mito carr 


Mitochondrial carrier proteins 


4.5e-67 


232.8 


750 


DUF27 


Domain of unknown function DUF27 


4.5e-12 


53.5 


751 


SH3 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


HMG (high mobility group) box 


8.6e-13 


55.9 


753 


SPRY 


SPRY domain 


5.9e-05 


23.3 


754 


GTPJCDC 


Cell division protein 


7.5e-153 


5212 


755 


mito can* 


Mitochondrial carrier proteins 


3e-88 


305.4 


756 


TSPN 


Thrombospondin N-terminal -like 
domains 


8.1e-58 


205.5 


757 


BTB 


BTB/POZ domain 


5.7e-23 


89.7 


759 


zf-C2H2 ' 


Zinc finger, C2H2 type 


1.2e-12 


55.4 


760 


NSF 


NSF attachment protein 


6.4e-127 


435.1 


762 


Ribosomal S14 


Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


765 


ThiFJfomily 


ThiF family 


1.7e-39 


144.6 


766 


DnaJ 


DnaJ domain 


3.9e-36 


133.5 


768 


tRNA-synt_2b 


tRNA synthetase class II 


9.1e-81 


281.7 


769 


ldl_recept_a 


Low-density lipoprotein receptor 
domain 


0 


1404.5 


770 


WD40 


WD domain, G-beta repeat 


2e-21 


84.6 


771 


LRR 


Leucine Rich Repeat 


3.8e-06 


33.9 


774 


SNF2 N 


SNF2 and others N-terminal domain 


5.5e-99 


342.3 


776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


777 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


Lle-30 


115.4 


778 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


779 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


3.1e-08 


31.0 


781 


cadherin 


Cadherin domain 


5.6e-113 


388.7 


783 


HECT 


HECT-domain (ubiquitin- 
transferase). 


42e-31 


116.8 


785 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


788 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


790 


rrm 


RNA recognition motif. 


2.8e-20 


80.8 


791 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


792 


pkinase 


Eukaryotic protein kinase domain - 


0.023 


12.4 


795 


zf-C2H2 


Zinc finger, C2H2 type 


6.5e-95 


328.7 


796 


adh short 


short chain dehydrogenase 


4.1e-05 


-7.3 


799 


SAICAR_synt 


SAICAR synthetase 


6e-125 


428.5 


805 


WD40 


WD domain, G-beta repeat 


4e-65 


229.8 


806 


ZU5 


ZU5 domain 


4.7e-37 


136.5 


807 


WD40 


WD domain, G-beta repeat 


0.016 


21.8 


808 


WD40 


WD domain, G-beta repeat 


0.0041 


23.8 


809 


pkinase 


Eukaryotic protein kinase domain 


2e-31 


1172 


810 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


814 


zf-C2H2 


Zinc finger, C2H2 type 


4.5e-83 


289.4 


815 


zf-C2H2 


Zinc finger, C2H2 type 


6e-74 


259.1 


817 


myosin head 


Myosin head (motor domain) 


1.5e-176 


599.9 


818 


GSPII_E 


Bacterial type II secretion system 
protein 


0.012 


11.5 


819 


PDEase 


3'5-cyclic nucleotide 
phosphodiesterase 


l.le-74 


nice 

215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 


rrm 


RNA recognition motif. 


1.5e-06 


352 
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829 


HMG box 


HMG (high mobility group) box 


7.8e-34 


IOC o 

123. o 


830 


RasGEF 


RasGEF domain 


22e-102 


333.5 


831 


CNH 


CNH domain 


3e-l 18 


4Uo.z 


832 


mito can 


Mitochondrial carrier proteins 


3.7e-37 


130.3 


833 


PX 


PX domain 


2.7e-19 


77.5 


837 


Y_phosphatase 


Protein-tyrosine phosphatase 


1.6e-263 


888.8 


838 


ank 


Ank repeat 


2.4e-270 


All C 

911.5 


840 


ank 


Ank repeat 


5.8e-38 


139.6 


842 


Ribosomal L15e 


Ribosomal LI 5 


4.8e-131 


448.8 


843 


SNF 


Sodiumineurotransmitter symporter 
family 


0 


1201.8 


845 


Peptidase Ml 6 


Insulinase (Peptidase family Ml 6) 


4.7e-67 


236.2 


848 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


2.2e-56 


200.7 


849 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-122 


420.5 


850 


zf-C2H2 


Zinc finger, C2H2 type 


2e-67 


237.4 


852 


SIS 


SIS -domain 


3.8e-30 


113.6 


853 


RhoGAP 


RhoGAP domain 


l.le-37 


138.6 


854 


PDZ 


PDZ domain (Also known as DHR or 

GLGF). 


5.le-10 


46.7 


856 


ACOX 


Acyl-CoA oxidase 


9.1e-263 


886.3 


858 


efhand 


EFhand 


2.4e-18 


74.4 


860 


homeobox 


Homeobox domain 


4e-22 


86.9 


862 


TFIIF_beta 


Transcription initiation factor 1IF, 
beta 


2.2e-134 


459.8 


866 


A2M 


Alpha-2-macroglobulin family 


4.9e-21 


70.9 


867 


MoCF_biosynth 


Molybdenum cofactor biosynthesis 
protei 


5.8e-205 


694.3 


868 


EGF 


EGF-like domain 


4.1e-22 


86.9 


869 


EGF 


EGF-like domain . 


l.le-22 


88.8 


871 


PI-PLC-X 


Phosphatidylinositol-specific 
phospholipase 


7.2e-95 


328.6 


872 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


l.le-20 ' 


82.1 


874 


SH3 


SH3 domain 


2.2e-14 


612 


877 


SH3 


SH3 domain 


8.6e-90 


311.7 


882 


KRAB 


KRAB box 


6.9e-45 


162.6 


885 


ank 


Ank repeat 


7.1e-07 


36.3 


886 

_ . .... _ 


biopterin_H 

... - . 


Biopterin-dependent aromatic amino 
acid h - - - - 


0 

- 


988.3 

, -._ — 


887 


GTP EFTU 


Elongation factor Tu family 


4.9e-129 


437.5 


888 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


1.6e-14 


51.4 


889 


zf-C2H2 


Zinc finger, C2H2 type 


3.7e-92 


319.6 


890 




Immunoglobulin domain 


3.8e-06 


24.8 


892 


PTR2 


POT family 


9.5e-48 


163.0 


893 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


894 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


895 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


4.5e-51 


164.4 


896 


Glyco_hydro_31 


Glycosy 1 hydrolases family 3 1 


0 


1277.3 


897 


chromo 


'chromo 1 (CHRromatin Organization 
Modifier) 


3.9e-06 


26.0 


898 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


1.2e-273 


922.4 


899 


vwa 


von Willebrand factor type A domain 


5.5e-32 


119.7 


900 


WD40 


WD domain, G-beta repeat 


2.7e-07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.6e-101 


348.6 
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SEQED 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


904 


Aimadillo_seg 


Annadillo/beta-catenin-like repeats 


l.le-06 


35.6 | 


906 


FH2 


Form in Homology 2 Domain 


4.5e-l 12 


385.7 


907 


Cytidylyltransf 


Cytidylyitransferase 


1.4e-05 


29.3 


908 


pkinase 


Eukaryotic protein kinase domain 


12e-64 


228.2 


909 


pkinase 


Eukaxyotic protein kinase domain 


8.5e-70 


245.3 


910 


pkinase 


Eukaryotic protein kinase domain 


2.9e~42 


153.8 


911 


pkinase 


Eukaryotic protein kinase domain 


1.2e-35 


131.8 


912 


PHD 


PHD-finger 


5.1e-06 


33.4 


913 


PHD 


PHD-finger 


5.5e-16 


66.5 


916 


filament 


Intermediate filament proteins 


9.7e-121 


414.5 


917 


LIM 


LIM domain containing proteins 


5.9e-15 


57.9 


918 


SAM 


SAM domain (Sterile alpha motif) 


4.3e-16 


66.9 


922 


Acylphosphatase 


Acylphosphatase 


2.9e-63 


223.6 


924 


ig 


Immunoglobulin domain 


1.3e-08 


32.8 


925 


Acyl-CoA dh 


Acyl-CoA dehydrogenase 


2.4e-131 


449.8 


927 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


2.9e-45 


145.9 


928 


globin 


Globin 


2.4e-52 


186.9 


929 


sugarjr 


Sugar (and other) transporter 


1.2e-16 


68.8 


932 


Collagen 


Collagen triple helix repeat (20 
copies) 


0:00097 


9:7 


933 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


934 


SEA 


SEA domain 


0.0021 


24.7 


935 


ras 


Ras family 


6.4e-59 


209.2 


936 


CH 


Calponin homology (CH) domain 


3.8e-21 


83.7 


937 


voltage JZLC 


Voltage gated chloride channels 


1.9e-199 


676.0 


938 


homeobox 


Homeobox domain 


1.9e-25 


98.0 


940 


pkinase 


Eukaryotic protein kinase domain 


9.9e-58 


205.2 


942 


Myosin tail 


Myosin tail 


3.7e-09 


38.2 


943 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-92 


320.3 


945 


Clat_adaptor_s 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


946 


sugarjr 


Sugar (and other) transporter 


0.017 


-122.8 


947 


tRNA-synt le 


tRNA synthetases class I (C) 


0.00097 


15.6 


948 


PHD 


PHD-finger 


2.2e-17 


71.2 


951 


sugarjr 


Sugar (and other) transporter 


0.0082 


-113.9 


952 


mito carr 


Mitochondrial carrier proteins 


1.7e-54 


189.7 


953 


myb_DNA- 
binding 


Myb-like DNA-binding domain 


4.5e-20 


80.1 


955 


ketoacyl-synt 


Beta-ketoacyl synthase 


7.1e-133 


454.8 


957 


aldo ket red 


Aldo/keto reductase family 


1.5e-98 


340.8 


959 


Kelch 


Kelch motif 


0.02 


20.8 


961 


ras 


Ras family 


2.2e-29 


111.1 


964 


homeobox 


Homeobox domain 


5.4e-22 


86.5 


965 


PH 


PH domain 


3e-21 


80.9 


966 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2^e-09 


34.7 


967 


Ribosomal L29 


Ribosomal L29 protein 


1.6e-15 


65.0 


970 


FAD_bindingJ2 


FAD binding domain 


8.9e-47 


166.6 


971 


rve 


Integrase core domain 


0.00015 


19.8 


972 


GlycosJransf_2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


Ribosomal L10 


Ribosomal protein L10 


3.3e-48 


173.6 


975 


7tm_l 


7 transmembrane receptor (modopsin 
family) 


1.6e-37 


121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


1 /O.D 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e-150 


511.4 


978 


FTHFS 


Formate-tetrahydrofolate ligase j 


0 


1367.2 


982 


Renal jiipeptase 


Renal dipeptidase 


L3e-73 


258.0 


984 


A deaminase 


Adenosine/AMP deaminase 


2.6e-05 


-48.6 
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TABLE. 5 



crn in NO- 
of full-length 
nucleotide 
sequence 


SFO ID 
NO: of 
full-length 
peptide 
sequence 


SEO ID NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority docket 
number correspondin 
gSEQU>NO:in 
priority application 


SEQ ID NO: in 
U.S.S.N. 09/496,914 

• 


1 


985 


1969 


2953 


787CIP2 1 


150 


2 


986 


1970 


2954 


787CIP2 2 


223 


3 


987 


1971 


2955 


787CIP2 3 


1884 


4 


988 


1972 


2956 


787CIP2_4 


2123 


.5 


989 


1973 


2957 


787CIP2_5 


2313 


6 


990 


1974 


2958 


787CIP2_6 


3284 


7 


991 


1975 


2959 


787CIP2_7 


3324 


8 


992 


1976 


2960 


787CIP2_8 


6182 


9 


993 


1977 


2961 


787CIP2_9 


6210 


10 


994 


1978 


2962 


787CIP2 10 


6213 


11 


995 


1979 


2963 


787CIP2_11 


6257 


12 


996 


1980 


2964 


787CIP2_12 


6294 


13 


997 


1981 


2965 


787CIP2_13 


6294 


14 


99_8 


1982 


29.66 


787C.IP2J-4 


6330 


15 


999 


1983 


2967 


787CIP2 15 


6364 


16 


1000 


1984 


2968 


787CIP2 16 


6455 


17 


1001 


1985 


2969 


787CIP2 17 


6486 


18 


1002 


1986 


2970 


787CIP2 18 


6503 


19 


1003 


1987 


2971 


787CIP2 19 


6528 


20 


1004 


1988 


2972 


787CIP2 20 


6572 


21 


1005 


1989 


2973 


787CIP2 21 


6578 


22 


1006 


1990 


2974 


787CIP2 22 


6593 


23 


1007 


1991 


2975 


787CIP2 23 


6603 


24 


1008 


1992 


2976 


787CBP2 24 


6603 


25 


1009 


1993 


2977 


787CIP2 25 


6679 


26 


1010 


1994 


2978 


787CIP2 26 


6744 


27 


1011 


1995 


2979 


787CIP2 27 


6762 


28 


1012 


1996 


2980 


787CIP2 28 


6770 


29 


1013 


1997 


2981 


787CIP2 29 


6770 


30 


1014 


1998 


2982 


787CIP2 30 


6787 


31 


1015 


1999 


2983 


787CIP2 31 


6858 


32 


1016 


2000 


2984 


787CIP2 32 


6866 


33 


1017 


2001 


2985 


787CIP2 33 


6938 


34 . . 


1018 - 


2002 


2986 


787CIP2 34 


6938 


35 


1019 


2003 


2987 


787CEP2 35 


6977 


36 


1020 


2004 


2988 


787CBP2 36 


7001 


37 


1021 


2005 


2989 


787CIP2 37 


7002 


38 


1022 


2006 


2990 


787CIP2 38 


7004 


39 


1023 


2007 


2991 


787CIP2 39 


7005 


40 


1024 


2008 


2992 


787CIP2 40 


7006 


41 


1025 


2009 


2993 


787CIP2 41 


7008 


42 


1026 


2010 


2994 


787C1P2 42 


7014 


43 


1027 


2011 


2995 


787CBP2 43 


7021 


44 


1028 


2012 


2996 


787CIP2 44 


7022 


45 


1029 


2013 


2997 


787CIP2 46 


7057 


46 


1030 


2014 


2998 


1 e /(JUr 1 4/ 


fyjjo 


47 


1031 


2015 


2999 


787CIP2 49 


7088 


48 


1032 . 


2016 


3000 


787CIP2 50 


7089 


49 


1033 


2017 


3001 


787CIP2 51 


7182 


50 


1034 


2018 


3002 


787CIP2_52 


7489 


51 


1035 


2019 


3003 


787CEP2 53 


7564 


52 


1036 


2020 


3004 


787CIP2 54 


7566 


53 


1037 


2021 


3005 


787CIP2 55 


7587 
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54 


1038 


2022 


3006 


787C1P2 56 




55 


1039 


2023 


3007 


787CIP2 57 


/OUU 


56 


1040 


2024 


3008 


787C1P2 5© 


/0U*f 


57 


1041 


2025 


3009 


787CEP259 


7617 
/01Z 


58 


1042 


2026 


3010 


787CJUP2 oU 




59 


1043 


2027 


3011 


787CIP2 61 


7A1 ^ 


60 


1044 


2028 


3012 


787CIP2_62 


7A"1 A* 
/OiO 


61 


1045 


2029 


3013 


787CIP2 63 


IQl / 


62 j 


1046 


2030 


3014 


787CIP2 64 




63 


1047 


2031 


3015 


787CIP2 65 


/OZJ 


64 


1048 


2032 


3016 


787CIP2 - 6o 




65 


1049 


2033 


3017 


787CIP2 67 


/WU 


66 


1050 


2034 


3018 


787CIP2 68 


7o3o 


67 


1051 


2035 


3019 


787CIP2_69 


764U 


68 


1052 


2036 


3020 


787CIP2 70 


7670 


69 


1053 


2037 


3021 


787CIP2J71 


7676 


70 


1054 


2038 


3022 


787CIP2_72 


7688 


71 


1055 


2039 


3023 


787CIP2 73 


r7 £ C\r\ 

7690 


72 


1056 


2040 


3024 


787CIP2 74 


7700 ! 


73 


1057 


2041 


3025 


787CIP2 75 


7774 


74 


1058 


2042 


3026 


787CIP2 76 


7784 


75 


1059 


2043 


3027 


787CIP2 77 


7785 


76 


1060 


2044 


3028 


787CIP2 78 


7792 


77 


1061 


2045 


3029 


787CIP2 79 


7798 


78 


1062 


2046 


3030 


787CIP2 80 


7807 


79 


1063 


2047 


3031 


787CIP2 81 


7810 


80 


1064 


2048 


3032 


787CIP2 82 


7812 


81 


1065 


2049 


3033 


787CIP2 83 


7816 


82 


1066 


2050 


3034 


787CIP2 84 


7826 


83 


1067 


2051 


3035 


787CIP2 85 


7842 


84 


1068 


2052 


3036 


787CIP2 86 


7850 


85 


1069 


2053 


3037 


787CIP2 87 


7865 


86 


1070 


2054 


3038 


787CDP2 88 


7882 


87 


1071 


2055 


3039 


787CIP2 89 


7891 


88 


1072 


2056 


3040 


787CIP2 90 


7892 


89 


1073 


2057 


3041 


787CIP2 91 


7896 


90 


1074 


2058 


3042 


787CEP2 92 * 


7896 


91 


1075 


2059 


3043 


787CIP2 93 


7907 • 


92 


1076 


2060 


3044 


787CIP2 94 


7913 


93 


1077 


2061 


3045 


787CDP2 95 


7914 


94 


1078 


2062 


3046 


787CIP2 96 


7915 


95 


1079 


2063 


3047 


787CIP2 97 


7920 


96 


1080 


2064 


3048 


787CBP2 98 


7921 


97 


1081 


2065 


3049 


787CIP2 99 


7924 


98 


1082 


2066 


3050 


787CIP2 100 


7927 


99 


1083 


2067 


3051 


787CIP2 101 


7929 


100 


1084 


2068 


3052 


787CIP2 102 


7937 


101 


1085 


2069 


3053 


787CBP2 103 


794U 


102 


1086 


2070 


3054 


787CIP2 104 


7942 


103 


1087 


2071 


3055 


787CEP2 105 


nc\AA 
7944 


104 


1088 


2072 


3056 


787CIP2 106 


79M 


105 


1089 


2073 


3057 


787CIP2 107 


7951 


106 


1090 


2074 


3058 


787CIP2 108 


7962 


107 


1091 


2075 


3059 


787CEP2 109 


7964 


108 


1092 


2076 


3060 


787CIP2 110 


HAT7 

7977 


1 An 

109 


1 AM 

1093 


OAT7 


jVOI 


/ O / K+lx£» III 


7978 


110 


1094 


2078 


3062 


787CIP2 112 


7980 


111 


1095 


2079 


3063 


787CIP2 113 


7982 


112 


1096 


2080 


3064 


787CIP2 114 


8000 


113 


1097 


2081 


3065 


787CIP2 115 


8003 
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114 


1098 


2082 


3066 


787CEP2 116 


8004 


115 


1099 


2083 


3067 


787CIP2 117 


8007 


116 


1100 


2084 


3068 


787CIP2 118 


8008 


117 


1101 


2085 


3069 


787CIP2 119 


8009 


118 


1102 


2086 


3070 


787CIP2 120 


8013 


119 


1103 


2087 


3071 


787CIP2 121 


8017 


120 


1104 


2088 


3072 


787CIP2 122 


8018 


121 


1105 


2089 


3073 


787CP2 123 


8021 


122 


1106 


2090 


3074 


787CIP2 124 


8022 


123 


1107 


2091 


3075 


787CIP2 125 


8023 


124 


1108 


2092 


3076 


787CIP2_126 


8023 


125 


1109 


2093 


3077 


787CIP2 127 


8024 


126 


1110 


2094 


3078 


787CEP2_128 


8026 


127 


1111 


2095 


3079 


787CIP2 129 


8028 


128 


1112 


2096 


3080 


787CIP2_130 


8036 


129 


1113 


2097 


3081 


787CIP2J31 


8038 


130 


1114 


2098 


3082 


787CIP2 132 


8045 


131 


1115 


2099 


3083 


787CIP2J33 


8045 


132 


1116 


2100 


3084 


787CIP2 134 


8048 


133 


1117 


2101 


3085 


787CIP2J35 


8048 


134 


1118 


2102 


3086 


787CIP2 136 


8052 


135 


1119 


2103 


3087 


787CIP2_137 


8053 


136 


1120 


2104 


3088 


787CIP2 138 


8055 


137 


1121 


2105 


3089 


787CIP2 139 


8059 


138 


1122 


2106 


3090 


787CIP2 140 


8061 


139 


1123 


2107 


3091 


787CIP2 141 


8062 


140 


1124 


2108 


3092 


787CIP2 142 


8063 


141 


1125 


2109 


3093 


787CBP2 143 


8064 


142 


1126 


2110 


3094 


787CDP2 144 


8065 


143 


1127 


2111 


3095 


787CIP2 145 


8068 


144 


1128 


2112 


3096 


787CEP2 146 


8069 


145 


1129 


2113 


3097 


787CIP2 147 


8070 


146 


1130 


2114 


3098 


787CIP2 148 


8074 


147 


1131 


2115 


3099 


787CIP2 149 


8076 


148 


1132 


2116 


3100 


787CIP2 150 


8077 


149 


1133 


2117 


3101 


787CIP2 151 


8078 


150 


1134 


2118 


3102 


787CIP2 152 


8079 


151 


1135 


2119 


3103 


787CIP2 153 


8087 


152 


1136 


2120 


3104 


787CIP2 154 


8091 


153 


1137 


2121 


3105 


787CIP2 155 


8100 


154 


1138 


2122 


3106 


787CIP2 156 


8105 


155 


1139 


2123 


3107 


787CIP2 157 


8106 


156 


1140 


2124 


3108 


787CIP2 158 


8108 


157 


1141 


2125 


3109 


787CIP2 159 


8109 


158 


1142 


2126 


3110 


787CIP2 160 


8110 


159 


1143 


2127 


3111 


787CIP2J61 


8112 


160 


1144 


2128 


3112 


787CIP2 162 


8116 


161 


1145 


2129 


3113 


787CIP2 163 


8118 


162 


1146 


2130 


3114 


787CIP2 164 


8124 


163 


1147 


2131 


3115 


787CIP2 165 


8125 


164 


1148 


2132 


3116 


787CIP2_1 66 


8127 


165 


1149 


2133 


3117 


787CDP2 167 


8132 


166 


1150 


2134 


3118 


787CIP2 168 


8135 


167 


1151 


2135 


3119 


787CIP2 169 


8137 


168 


1152 


2136 


3120 


787CIP2 170 


8139 


169 


1153 


2137 


3121 


787CDP2 171 


8140 


170 


1154 


2138 


3122 


7o7Ulrz HZ 


C 1 ACi 


171 


1155 


2139 


3123 


787CIP2 173 


8140 


172 


1156 


2140 


3124 


787C1P2 174 


8141 


173 


1157 


2141 


3125 


787CIP2 175 


8147 
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174 


1158 


2142 


3126 


787C1P2 l/o 




175 


1159 


2143 


3127 


7o7ClrV iff 


ri c n 

O 1 Ju 


176 . 


1160 


2144 


3128 


7o7Clrz_i /5 


RI f.7 
01 J / 


177 


1161 


2145 


o i on 

3129 


7o7ClJrz 1 ly 


0 ID J 


178 


1162 


2146 


3130 


7o7L/lrz loU 


0 1UZ 


179 


1163 


2147 


3131 


/o/Ulrz lol 


0 J DJ 


180 


1164 


O 1 A O 

2148 


O 1 oo 

3132 


/O/L/lrZ 15Z 


R166 
O luv? 


181 


1165 


O 1 A t\ 

2149 


3133 


7o/Llrz ioo 


R167 


182 


1166 


2150 


31 34 


/O/v^lrZ 154 


RI^O 
0IO7 


183 


1167 


2151 


3135 


/o/L/UrZ 10 J 


5 WVJ 


184 


1168 


2152 


3136 


/o/VJLrZ 150 


R177 
01 /z 


185 


1169 


2153 


3137 


7o/Clrz 10/ 


R173 
51 / J 
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3404 


787CIP2B 101 


6405 


453 


1437 


2421 


3405 


787CIP2B 102 


6414 


454 


1438 


2422 


3406 


787CIP2B 103 


6418 


455 


1439 


2423 


3407 


787CIP2B 104 


6422 


456 


1440 


2424 


3408 


787CIP2B 105 


6425 


457 


1441 


2425 


3409 


787CIP2B 106 


6436 


458 


1442 


2426 


3410 


787CIP2B 107 


6471 


459 


1443 


2427 


3411 


787CIP2B 108 


6474 


460 


1444 


2428 


3412 


787CIP2B 109 


6482 


461 


1445 


2429 


3413 


787CIP2B 110 


6504 


462 


1446 


2430 


3414 


787CIP2B 111 


6510 


463 


1447 


2431 


3415 


787CIP2B 112 


6515 


464 


1448 


2432 


3416 


787CIP2B 113 


6529 


465 


1449 


2433 


3417 


787CIP2B 114 


6535 


466 


1450 


2434 


3418 


787CIP2B 115 


6536 


467 


1451 


2435 


3419 


787CIP2B 116 


6536 


468 


1452 


2436 


3420 


787CIP2B 117 


6541 


469 


1453 


2437 


3421 . 


787CIP2B 118 


6542 


470 


1454 


2438 


3422 


tot L/l MT/.D 11" 


UJ*t / 


471 


1455 


2439 


3423 


787CIP2B 120 


6548 


472 


1456 


2440 


3424 


787CIP2B 121 


6552 


473 


1457 


2441 


3425 


787CIP2B 122 


6552 
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474 


1458 


2442 


3426 


787CIP2B 123 


6555 


475 


1459 


2443 


3427 


787CIP2B 124 


6560 


476 


1460 


2444 


3428 


787CIP2B_J25 


6566 


All 


1461 . 


2445 


3429 


787CIP2B 126 


6576 


478 


1462 


2446 


3430 


787CIP2B 127 


6584 


479 


1463 


2447 


3431 


787CBP2B .128 


/COO 

6588 


480 


1464 


2448 


3432 


787CIP2B 129 


/con 

6589 


481 


1465 


2449 


3433 


787CIP2B 130 


6590 


482 


1466 


2450 


3434 


787CEP2B 13 1 


6597 


483 


1467 


2451 


3435 


787CIP2B 132 


6600 


484 


1468 


2452 


3436 


787CIP2B 133 


6602 


485 


1469 


2453 


3437 


787CIP2B 134 


6604 


486 


1470 


2454 


3438 


787CIP2B 135 


6605 1 


487 


1471 


2455 


3439 


787CIP2B 136 


6608 


488 


1472 


2456 


3440 


787CIP2B 137 


6610 


489 


1473 


2457 


3441 


787CEP2B 138 


6614 


490 


1474 


2458 


3442 


787CIP2B 139 


6623 


491 


1475 


2459 


3443 


787CIP2B 140 


6629 


492 


1476 


2460 


3444 


787CIP2B 141 


6631 


493 


1477 


2461 


3445 


787CIP2B 142 


6631 


494 


1478 


2462 


3446 


787CIP2B 143 


6631 


495 


1479 


2463 


3447 


787CIP2B 144 


6632 


496 


3480 


2464 


3448 


787CIP2B 145 


6633 


497 


1481 


2465 


3449 


787CIP2B 146 


6634 


498 


1482 


2466 


3450 


787CIP2B 147 


6635 


499 


1483 


2467 


3451 


787CIP2B 148 


6639 


500 


1484 


2468 


3452 


787CIP2B 149 


6649 


501 


1485 


2469 


3453 


787C1P2B 150 


6651 


502 


1486 


2470 


3454 


787C1P2B 151 


6655 


503 


1487 


2471 


3455 


787CIP2B 152 


6658 


504 


1488 


2472 


3456 


787CIP2B 153 


6667 


505 


1489 


2473 


3457 


787CEP2B 154 


6672 


506 


1490 


2474 


3458 


787CIP2B 155 


6682 


507 


1491 


2475 


3459 


787CIP2B 156 


6683 


508 


1492 


2476 


3460 


787CIP2B 157 


6687 


509 


1493 


2477 


3461 


787CIP2B 158 


6687 


510 


1494 


2478 


3462 


787CIP2B 159 


6688 


511 


1495 


2479 


3463 


787CIP2B 160 


6696 


512 


1496 


2480 


3464 


787CBP2B 161 


6701 


513 


1497 


2481 


3465 


787CIP2B 162 


6707 


514 


1498 


2482 


3466 


787CIP2B 163 


6712 


515 


1499 


2483 


3467 


787CIP2B 164 


6714 


516 " 


1500 " 


2484 


3468 


787CIP2B 165 


6720 


517 


1501 


2485 


3469 


787CIP2B_1 66 


6721 


518 


1502 


2486 


3470 


787CIP2B 167 


6722 


519 


1503 


2487 


3471 


787CIP2B 168 


6736 


520 


1504 


2488 


3472 


787CIP2B 169 


6740 j 


521 


1505 


2489 


3473 


787CIP2B_170 


6740 


522 


1506 


2490 


3474 


787CIP2B_171 


6760 


523 


1507 


2491 


3475 


787CEP2B 172 


6775 


524 


1508 


2492 


3476 


787CIP2B 173 


6784 


525 


1509 


2493 


3477 


787C1P2B 174 


6793 1 


526 


1510 


2494 


3478 


787CIP2B 175 


6795 


527 


1511 


2495 


3479 


787CIP2B_176 


6796 


528 


1512 


2496 


3480 


787CIP2B 177 


6807 


529 


1513 


2497 


3481 


787CIP2B_178 


6808 


530 


1514 


2498 


3482 


787CLP213 179 


oo JU 


531 


1515 


2499 


3483 . 


787CIP2BJ80 


6815 


532 


1516 


2500 


3484 


787CIP2B 181 


6819 


533 


1517 


2501 


3485 


787CIP2BJ82 


6821 
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534 


1518 


2502 


3486 


787CIP2B 183 


6827 


535 


1519 


2503 


3487 


787CIP2B 184 


6829 


536 


1520 


2504 


3488 


787CIP2B 185 


6830 


537 


1521 


2505 


3489 


787CIP2B 186 


6835 


538 


1522 


2506 


3490 


787CIP2B 187 


6848 


539 


1523 


2507 


3491 


787CEP2B 188 


6849 


540 


1524 


2508 


3492 


787CIP2B 189 


6851 


541 


1525 


2509 


3493 


787CIP2B 190 


6851 


542 


1526 


2510 


3494 


787CIP2B_191 


6863 


543 


1527 


2511 


3495 


787CIP2B_192 


6869 


544 


1528 


2512 


3496 


787CIP2B 193 


6874 


545 


1529 


2513 


3497 


787CIP2B 194 


6887 


546 | 


1530 


2514 


3498 


787CIP2B__195 


6890 


547 


1531 


2515 


3499 


787CIP2B_196 


6894 


548 


1532 


2516 


3500 


787CIP2B 197 


6899 


549 


1533 


2517 


3501 


787CIP2B_198 


6900 


550 


1534 


2518 


3502 


787CIP2B_199 


6903 


551 


1535 


2519 


3503 


787CIP2B 200 


6910 


552 


1536 


2520 


3504 


787CIP2B 201 


6913 


553 


1537 


2521 


3505 


787CIP2B 202 


6918 


554 


1538 


2522 


3506 


787CIP2B 203 


6923 


555 


1539 


2523 


3507 


787CIP2B 204 


6926 


556 


1540 


2524 


3508 


787CIP2B 205 


6929 


557 


1541 


2525 


3509 


787CIP2B 206 


6929 


558 


1542 


2526 


3510 


787CIP2B 207 


6932 


559 


1543 


2527 


3511 


787CIP2B 208 


6941 


560 


1544 


2528 


3512 


787CIP2B 209 


6951 


561 


1545 


2529 


3513 


787CIP2B 210 


6954 


562 


1546 


2530 


3514 


787CIP2B 211 


6954 


563 


1547 


2531 


3515 


787CIP2B 212 


6956 


564 


1548 


2532 


3516 


787CIP2B 213 


6957 


565 


1549 


2533 


3517 


787CIP2B 214 


6960 


566 


1550 


2534 


3518 


787CIP2B 215 


6966 


567 


1551 


2535 


3519 


787CIP2B 216 


6968 


568 


1552 


2536 


3520 


787CIP2B 217 


6969 


569 


1553 


2537 


3521 


787CIP2B 218 


6970 


570 


1554 


2538 


3522 


787CDP2B 219 


6971 


571 


1555 


2539 


3523 


787CEP2B 220 


6989 


572 


1556 


2540 


3524 


787CBP2B 221 


6990 


573 


1557 


2541 


3525 


787CIP2B 223 


6996 


574 


1558 


2542 


3526 


787CIP2B 224 


6997 


575 


1559 


2543 


3527 


787CIP2B 225 


7009 


576 


1560 


2544 


3528 


787CEP2B 226 


7016 


577 


1561 


2545 


3529 


787CIP2B 227 


7023 


578 


1562 


2546 


3530 


787CIP2B_228 


7023 


579 


1563 


2547 


3531 


787CIP2B 229 


7035 


580 


1564 ' 


2548 


3532 


787CEP2B 230 


7038 


581 


1565 


2549 


3533 


787CIP2B 231 


7039 


582 


1566 


2550 


3534 


787CIP2B 232 


7040 


583 


1567 


2551 


3535 


787CEP2B 233 


7041 


584 


1568 


2552 


3536 


787CEP2B 234 


7044 


585 


1569 


2553 


3537 


787UJLP2B 235 


7059 


586 


1570 


2554 . 


3538 


787CIP2B_236 


7060 


587 


1571 


2555 


3539 


787CIP2B_237 


7063 


588 


1572 


2556 


3540 


787CIP2B_238 


7067 


589 


1573 


2557 


3541 


787CEP2B 239 


7070 


590 


1574 


2558 


3542 




/U/ 1 


591 


1575 


2559 


3543 


787CEP2B 241 


7079 


592 


1576 


2560 


3544 


787CIP2BJ242 


7085 


. 593 


1577 


2561 


3545 


787CBP2B 243 


7148 
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594 


1578 


2562 


3546 


787CIP2B 244 


7156 | 


595 


1579 


2563 


3547 


787CIP2B_245 


7156 


596 


1580 


2564 


3548 


787C1P2B_246 


7171 


597 


1581 j 


2565 


3549 


787CIP2B 248 


7265 


598 


1582 


2566 


3550 


787CIP2B 249 


7268 


599 


1583 


2567 


3551 


787CIP2B_250 


7308 


600 


1584 


2568 


3552 


787CIP2B 251 


7336 


601 


1585 


2569 


3553 


787CIP2B 252 


7347 


602 


1586 


2570 


3554 


787CIP2B 253 


7405 


603 


1587 


2571 


3555 


787CIP2B_254 


7405 


604 


1588 


2572 


3556 


787CIP2B 255 


7412 


605 


1589 


2573 


3557 


787CIP2B 256 


7412 


606 


1590 


2574 


3558 


787CIP2B 257 


7436 


607 


1591 


2575 


3559 


787CIP2B 258 


7436 


608 


1592 [ 


2576 


3560 


787CIP2B 259 


7454 


609 


1593 


2577 


3561 


787CIP2B 260 


7476 


610 


1594 


2578 


3562 


787CIP2B 261 


7598 


611 


1595 


2579 


3563 


787CIP2B 262 


7619 


612 . 


1596 


2580 


3564 


787C1P2B 263 


7644 


613 


1597 


2581 


3565 


787CIP2B 264 


7648 


614 


1598 


2582 


3566 


787CIP2B 265 


7659 


615 


1599 


2583 


3567 


787CIP2B 266 


7661 


616 


1600 


2584 


3568 


787CIP2BI267 


7669 


617 


1601 


2585 


3569 


787CIP2B 268 


7686 


618 


1602 


2586 


3570 


787CIP2B 269 


7686 


619 


1603 


2587 


3571 


787CIP2B 270 


7694 


620 


1604 


2588 


3572 


787CIP2B 271 


7697 


621 


1605 


2589 


3573 


787CIP2B 272 


7733 


622 


1606 


2590 


3574 


787CIP2B 273 


7734 


623 


1607 


2591 


3575 


787CIP2B 274 


7744 


624 


1608 


2592 


3576 


787CEP2B 275 


7751 


625 


1609 


2593 


3577 


787CEP2B 276 


7756 


626 


1610 


2594 


3578 


787CIP2B 277 


7761 


627 


1611 


2595 


3579 


787CIP2B 278 


7761 


628 


1612 


2596 


3580 


787CIP2B 279 


7776 


629 


1613 


2597 


3581 


787CIP2B 280 


7783 


630 


1614 


2598 


3582 


787CIP2B 281 


7800 


631 


1615 


2599 


3583 


787CIP2B 282 


7800 


632 


1616 


2600 


3584 


787CIP2B 283 


7801 


633 


1617 


2601 


3585 


787CIP2B 284 


7811 


634 


1618 


2602 


3586 


787CIP2B_285 


7817 


635 


1619 


2603 


3587 


787CIP2B_286 


7821 


636 


1620 


2604 


3588 


787CIP2B 287 


7822 


637 


1621 


2605 


3589 


787CIP2B 288 


7841 


638 


1622 


2606 


3590 


787CIP2B_289 


7847 


639 


1623 


2607 


3591 


787CIP2B 290 


7880 


640 


1624 


2608 


3592 


787CIP2B 291 


7910 


641 


1625 


2609 


3593 - 


787CIP2B 293 


7936 


642 


1626 


2610 


3594 


787CIP2BJ294 


7945 


643 


1627 


2611 


3595 


787CIP2B 295 


7948 


644 


1628 


2612 


3596 


787CIP2B__296 


7963 


645 


1629 


2613 


3597 


787CIP2BJ297 


7984 


646 


1630 


2614 


3598 


787CIP2B 298 


7985 


647 


1631 


2615 


3599 


787CIP2B_299 _j 


8014 


648 


1632 


2616 


3600 


787CIP2B_301 


8029 * 


649 


1633 


2617 


3601 


787CIP2B 302 


8043 


650 


1634 


2618 


3602 


787CIP2B_303 


olo4 


651 


1635 


2619 


3603 


787CIP2B_304 


8175 


652 


1636 


2620 


3604 


787CIP2B 305 


8250 


653 


1637 


2621 


3605 


787CIP2B_306 


8253 
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654 


1638 . 


2622 


3606 


787CIP2B 307 


8255 


655 


1639 


2623 


3607 


787C1P2B_308 


8258 


656 


1640 


2624 


3608 


787CBP2B 309 


8270 


657 


1641 


2625 


3609 


787CIP2B_310 


8271 


658 


1642 


2626 


3610 


787C1P2B_311 


8272 


659 


1643 


2627 


3611 


787CIP2B 312 


8279 


660 


1644 


2628 


3612 


787CIP2B_313 


8284 


661 


1645 


2629 


3613 


787CIP2B_314 


8285 


662 


1646 


2630 


3614 


787CIP2B_315 


8304 


663 


1647 


2631 


3615 


787CIP2B 316 


8309 


664 


1648 


2632 


3616 


787CIP2B 317 


8320 


665 


1649 


2633 


3617 


787CIP2B 318 


8331 


666 


1650 


2634 


3618 


787CIP2B 319 


8332 


667 


1651 


2635 


3619 


787CIP2B 320 


8332 j 


668 


1652 


2636 


3620 


787CJP2B_321 


8335 


669 


1653 


2637 


3621 


787CIP2B 322 


8337 


670 


1654 


2638 


3622 


787CIP2B 323 


8353 


671 


1655 


2639 


3623 


787CIP2B 324 


8355 


672 


1656 


2640 


3624 


787C1P2B 325 


8358 


673 


1657 


2641 


3625 


787CIP2B 326 


8361 


674 


1658 


2642 


3626 ... 


787CIP2B 327 


8369 


675 


1659 


2643 


3627 


787CIP2B 328 


8385 


676 


1560 


2644 


3628 


787CIP2B 329 


8397 


677 


1661 


2645 


3629 


787CIP2B 330 


8414 


678 


1662 


2646 


3630 


787CIP2B 331 


8431 


679 


1663 


2647 


3631 


787CIP2B 332 


8433 


680 


1664 


2648 


3632 


787CIP2B 333 


8444 


681 


1665 


2649 


3633 


787CIP2B 334 


8446 


682 


1666 


2650 


3634 


787CIP2B 335 


8460 


683 


1667 


2651 


3635 


787CIP2B 336 


8478 


684 


1668 


2652 


3636 


787CIP2B 337 


8490 


685 


1669 


2653 


3637 


787C1P2B 338 


8505 


686 


1670 


2654 


3638 


787CIP2B 339 


8523 


687 


1671 


2655 


3639 


787CIP2B 340 


8530 


688 


1672 


2656 


3640 


787CIP2B 341 


8533 


689 


1673 


2657 


3641 


787CIP2B 342 


8534 


690 


1674 


2658 


3642 


787CIP2B 343 


8536 


691 


1675 


2659 


3643 


787CIP2B 344 


8537 


692 


1676 


2660 


3644 


787CIP2B 345 


8543 


693 


1677 


2661 


3645 


787CIP2B 346 


8546 


694 


1678 


2662 


3646 


787CIP2B 347 


8553 


695 


1679 


2663 


3647 


787CEP2B 348 


8556 


696 


1680 


2664 


3648 


787CEP2B 349 


8561 


697 


1681 


2665 


3649 


787CIP2B 350 


8562 


698 


1682 


2666 


3650 


787CIP2B 351 


8569 


699 


1683 


2667 


3651 


787CIP2B 352 


8587 


700 


1684 


2668 


3652 


787CIP2B 353 


8597 


701 


1685 


2669 


3653 


787CIP2B 354 


8610 


702 


1686 


2670 


3654 


787CIP2B 355 


8610 


703 


1687 


2671 


3655 


787CIP2B 356 


8615 


704 


1688 


2672 


3656 


787CIP2B 357 


8622 


705 


1689 


2673 


3657 


787CIP2B 358 


8626 


706 


1690 


2674 


3658 


787CIP2B 359 


8628 


707 


1691 


2675 


3659 


787CIP2B 360 


8629 


708 


1692 


2676 


3660 


787CIP2B 361 


8630 


709 


1693 


2677 


3661 


787CBP2B 362 


8632 


710 


1694 


2678 


3662 


787CIP2B 363 


O0J4 


711 


1695 


2679 


3663 


787C1P2B 364 


8643 j 


712 


1696 


2680 


3664 


787CIP2B 365 


8644 


713 


1697 


2681 


3665 


787CIP2B 366 


8645 
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714 


1698 


2682 


3666 


787CIP2B 367 


8646 


715 


1699 


2683 


3667 


787CIP2B 368 


8657 


716 


1700 


2684 


3668 


787CIP2B 369 


8661 


717 


1701 


2685 


3669 


787CIP2B 370 


8670 


718 


1702 


2686 


3670 


787CIP2B 371 


8692 


719 


1703 


2687 


3671 


787CEP2B 372 


8698 


720 


1704 


2688 


3672 


787C1P2B 373 


8762 


721 


1705 


2689 


3673 


787CIP2B 374 


8768 


722 


1706 


2690 


3674 


787CIP2B 375 


8768 


723 


1707 


2691 


3675 


787CIP2B_376 


8799 


724 


1708 


2692 


3676 


787CIP2B 377 


8806 


725 


1709 


2693 


3677 


787CIP2B_378 


8809 


726 


1710 


2694 


3678 


787CIP2B 379 


8814 


727 


1711 


2695 


3679 


787CIP2B_380 


8822 


728 


1712 


2696 


3680 


787CEP2B 381 


8833 


.729 


1713 


2697 


3681 


787CIP2B 382 


8835 


730 


1714 


2698 


3682 


787CIP2B 383 


8877 


731 


1715 


2699 


3683 


787CIP2B 384 


8886 


732 


1716 


2700 


3684 


787CEP2B_385 


9003 


733 


1717 


2701 


3685 


787CIP2B 386 


9157 


734 


1718 


2702 


3686 


787CIP2B 387 


9175 


735 


1719 


2703 


3687 


787CIP2B 388 


9205 


736 


1720 


2704 


3688 


787C1P2B 389 


9260 


737 


1721 


2705 


3689 


787CEP2B 390 


9295 


738 


1722 


2706 


3690 


787CIP2B 391 


9307 


739 


1723 


2707 


3691 


787CIP2B 392 


9307 


740 


1724 


2708 


3692 


787CIP2B 393 


9312 


741 


1725 


2709 


3693 


787CIP2B 394 


9347 


742 


1726 


2710 


3694 


787CIP2B 395 


9370 


743 


1727 


2711 


3695 


787CIP2B 396 


9370 


744 


1728 


2712 


3696 


787CIP2B 397 


9382 


745 


1729 


2713 


3697 


787CIP2B 398 


9591 


746 


1730 


2714 


3698 


787CIP2B 399 


9650 


747 


1731 


2715 


3699 


787CIP2B 400 


9655 


748 


1732 


2716 


3700 


787CIP2B 401 


9663 


749 


1733 


2717 


3701 ' 


787CIP2B 402 


9715 


750 


1734 


2718 


3702 


787CIP2B 403 


9755 


751 


1735 


2719 


3703 


787CIP2B 404 


9766 


752 


1736 


2720 


3704 


787CIP2B 405 


9771 


753 


1737 


2721 


3705 


787CIP2B 406 


9784 


754 


1738 


2722 


3706 


787CBP2B 407 


9925 


755 


1739 


2723 


3707 


787CDP2B 408 


9970 


756 


1740 


2724 


3708 


787CIP2B 409 


9997 


757 


1741 


2725 


3709 


787CIP2B 410 


10008 


758 


1742 


2726 


3710 


787CIP2B 411 


10010 


759 


1743 


2727 


3711 


787CEP2B 412 


10023 


760 


1744 


2728 


3712 


787CIP2B 413 


10043 


761 


1745 


2729 


3713 


787CEP2B 414 


10093 


762 


1746 


2730 


3714 


787CIP2B 415 


10172 


763 


1747 


2731 


3715 


787CIP2B 416 


10184 


764 


1748 


2732 


3716 


787CIP2B 417 


10205 


765 


1749 


2733 


3717 


787CDP2B 418 


10246 


766 


1750 


2734 


3718 


787CIP2B 419 


10298 


767 


1751 


2735 


3719 


787CIP2C 1 


886 


768 


1752 


2736 


3720 


787CDP2C 2 


1028 


769 


1753 


2737 


3721 


787CIP2C 3 


1916 


770 


1754 


2738 


3722 




9fl79 


771 


1755 


2739 


3723 


787CIP2C 5 


2424 


772 


1756 


2740 


3724 


787CIP2C_6 


2474 


773 


1757 


2741 


3725 


787CIP2C 7 


2474 
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774 


1758 


2742 


3726 


787CIP2C 8 


2887 


775 


1759 


2743 


3727 


787CIP2C 9 


3001 


776 


1760 


2744 


3728 


787CIP2C_10 


3182 


111 


1761 


2745 


3729 


787CIP2C_11 


3182 


778 


1762 


2746 


3730 


787CIP2CJ2 


3182 


779 


1763 


2747 


3731 


787CIP2C 13 


3193 


780 


1764 


2748 


3732 


787CIP2C 14 


3196 


781 


1765 


2749 


3733 


787CIP2C 15 


3224 


782 


1766 


2750 


3734 


787CIP2C_16 


3225 


783 


1767 


2751 


3735 


787CIP2C_17 


3234 


784 


1768 


2752 


3736 


787CIP2C_18 


3241 


785 


1769 


2753 


3737 


787CIP2C_19 


3243 


786 


1770 


2754 


3738 


787CIP2C_20 


3243 


787 


1771 


2755 


3739 


787CIP2C_21 


3259 


788 


1772 


2756 


3740 


787CIP2C_22 


3272 


789 


1773 


2757 


3741 


787CIP2C_23 


3278 


790 


1774 


2758 


3742 


787CIP2C_24 


3296 


791 


1775 


2759 


3743 


787CIP2C_25 


3327 


792 


1776 


2760 


3744 


787CIP2C_26 


3334 


793 


1777 


2761 


3745 


787CIP2CJ27 


3339 


794 


1778 


2762 


3746 


787CIP2C_28 


3347 


795 


1779 


2763 


3747 


787CIP2C__29 


3387 


796 


1780 


2764 


3748 


787eiP2C_30 


3392 


797 


1781 


2765 


3749 


787CIP2CJ51 


3411 


798 


1782 


2766 


3750 


787CIP2C_32 


3427 


799 


1783 


2767 


3751 


787CIP2C 33 


3432 


800 


1784 


2768 


3752 


787CIP2C_34 


3441 


801 


1785 


2769 


3753 


787CIP2C_35 


3479 


802 


1786 


2770 


3754 


787CIP2CJ36 


3488 


803 


1787 


2771 


3755 


787C1P2C.37 


3488 


804 


1788 


2772 


3756 


787CIP2CJ8 


3553 


805 


1789 


2773 


3757 


787CIP2CJ39 


3560 


806 


1790 


2774 


3758 


787CIP2C_40 


3618 


807 


1791 


2775 


3759 


787CIP2C_41 


3642 


808 


1792 


2776 


3760 


787CIP2C_42 


3649 


809 


1793 


2777 


3761 


787CIP2C_43 


3676 


810 


1794 


2778 


3762 


787CIP2C_44 


3747 


811 


1795 


2779 


3763 


787CIP2C 45 


3917 


812 


1796 


2780 


3764 


787CIP2C_46 


4218 


813 


1797 


2781 


3765 


787CIP2C_47 


4219 


814 


1798 


2782 


3766 


787CIP2CM8 


4222 


815 


1799 


2783 


3767 


787CIP2CM9 


4222 


816 


1800 


2784 


3768 


787CIP2C_50 


4229 


817 


1801 


2785 


3769 


787CIP2C_51 


4230 


818 


1802 


2786 


3770 


787CIP2C_52 


4240 


819 


1803 


2787 


3771 


787CIP2C_53 


4241 


820 


1804 , 


2788 J 


3772 


787CIP2C_54 


4249 


821 


1805 


2789 


3773 


787CIP2C_55 


4252 


822 


1806 


2790 


3774 


787CIP2C_56 


4267 


823 


1807 


2791 


3775 


787CDP2C_57 


4272 


824 


1808 


2792 


3776 


787CIP2C 58 


4273 


825 


1809 


2793 


3777 


787CIP2C_59 


4275 


826 


1810 


2794 


3778 


787CIP2C_60 


4283 


827 


181J 


2795 


3779 


787CCP2C 61 


4290 


828 


1812 


2796 


3780 


787CIP2C_62 


4292 


829 


1813 


2797 


3781 


787CIP2C_63 


4305 


830 


1814 


2798 


3782 


787CIP2C_64 


4306 


831 


1815 


2799 


3783 


787CIP2C_65 


4308 


832 


1816 


2800 


3784 


787CIP2C_66 


4322 


833 


1817 


2801 


3785 


787CIP2C 67 


4351 
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834 ! 


1818 


2802 


3786 


787CIP2C 68 


4356 


835 


1819 


2803 


3787 


787CIP2C_69 


a aoo 

43yy 


836 


1820 


2804 


3788 


787CIP2C 70 


A A f\f\ 

44UU 


837 


1821 


2805 


3789 


787CJP2C 71 


4j/U 


838 


1822 


2806 


3790 


787C1P2C 72 


A COO 


839 


1823 


2807 


3791 


787CIP2CJ73 


a cnn 


840 


1824 


2808 


3792 


787CIP2C 74 


4600 


841 


1825 


2809 


3793 


787CIP2CJ75 


a cm 
4670 


842 


1826 


2810 


3794 


787CIP2C_76 


4708 l 


843 


1827 


2811 


3795 


787CIP2CJ77 


4734 


844 


1828 


2812 


3796 


787CIP2C 78 


4738 


845 


1829 


2813 


3797 


787CIP2C 79 


4749 


846 


1830 


2814 


3798 


787CIP2C_80 


4752 


847 


1831 


2815 


3799 


787CIP2C 81 


4752 


848 


1832 


2816 


3800 


787CIP2C 82 


4770 


849 


1833 


2817 * 


3801 


787CEP2C 83 


4784 


850 


1834 


2818 


3802 


787CEP2C 84 


4785 


851 


1835 


2819 


3803 


787CIP2C 85 


4792 


852 


1836 


2820 


3804 


787CIP2C 86 


4803 


853 


1837 


2821 


3805 


787CIP2C 87 


4811 


854 


1838 


2822 


3806 


787CIP2C 88 


4817 


855 


1839 


2823 


3807 


787CIP2C 89 


4818 


856 


1840 


2824 


3808 


787CIP2C 90 


4820 ! 


857 


1841 


2825 


3809 


787CIP2C 91 


4831 


858 


1842 


2826 


3810 


787CIP2C 92 


4841 


859 


1843 


2827 


3811 


787CIP2C 93 


4869 


860 


1844 


2828 


3812 


787CIP2C 94 


4876 


861 


1845 


2829 


3813 


787CIP2C 95 


4902 


862 


1846 


2830 


3814 


787CIP2C 96 


4910 


863 


1847 


2831 


3815 


787CIP2C 97 ■ 


4931 


864 


1848 


2832 


3816 


787CIP2C 98 


5303 


865 


1849 


2833 


3817 


787CIP2C 99 


5317 


866 


1850 


2834 


3818 


787CIP2C 100 


5322 


867 


1851 


2835 


3819 


787CIP2C 101 


5330 


868 


1852 


2836 


3820 


787CIP2C 102 


5333 


869 


1853 


2837 


3821 


787CLP2C 103 


5333 


870 


1854 


2838 


3822 


787CIP2C 104 


5356 


871 


1855 


2839 


3823 


787CIP2C 105 


5363 


872 


1856 


2840 


3824 


787CIP2C 106 


5364 


873 


1857 


2841 


3825 


787CIP2C 107 


5379 


874 


1858 


2842 


3826 


787CIP2C 108 


5386 


875 


1859 


2843 


3827 


787CBP2C 109 


5397 


876 


1860 


2844 


3828 


787CIP2C 110 


5401 


877 


1861 


2845 


3829 


787CIP2C 111 


5419 


878 


1862 


2846 


3830 


787CIP2C 112 


5420 


879 


1863 


2847 


3831 


787CIP2C 113 


5452 


880 


1864 


2848 


3832 


787CIP2C 114 


5467 


881 


1865 


2849 


3833 


787CBP2C 115 


5482 


882 


1866 


2850 


3834 


787CBP2C 116 


£ A Ot 

5483 


883 


1867 


2851 


3835 


787CIP2C 117 


5492 


884 


1868 


2852 


3836 


787CIP2C 118 


e a no 

5499 i 


885 


1869 


2853 


3837 


787CIP2C 119 


cci c 

5525 


886 


1870 


2854 


3838 


787CDP2C 120 


5538 


887 


1871 


2855 


3839 


787CIP2C 121 


5539 


888 


1872 


2856 


3840 


787CIP2C 122 


r ceo 

5558 


889 


1873 


2857 


3841 


787CIP2C 123 


5559 


890 


1874 


OQCO 

zojo 


J OH J. 




5586 


891 


1875 


2859 


3843 


787CEP2CM25 


5619 


892 


1876 


2860 


3844 


787CIP2C 126 


5628 


893 


1877 


2861 


3845 


787CIP2C 127 


5640 



211 



WO 01/57190 



PCT/US01/04098 



894 


1878 


2862 


3846 


787CIP2(M28 


5640 


895 


1879 


2863 


3847 


787CDP2C 129 


5827 


896 


1880 


2864 


3848 


787CIP2C_130 


6094 


897 


1881 


2865 


3849 


787CIP2C 13 1 


6195 


898 


1882 


2866 


3850 


787CIP2C 132 


6206 


899 


1883 


2867 


3851 


787CIP2C 133 


6355 


900 


1884 


2868 


3852 


787CDP2C_134 


6362 


901 


1885 


2869 


3853 


787CIP2C_135 


OJoO 


902 


1886 


2870 


3854 


787CIP2C 136 


AZA O 1 ' 

6431 


903 


1887 


2871 


3855 


787CIP2C 137 


AZA CI 

6457 


904 


1888 


2872 


3856 


787CIP2C 138 


AT A Oft ' 

6480 


905 


1889 


2873 


3857 


787CIP2C_139 


6497 


906 


1890 


2874 


3858 


787CIP2C_140 


6532 


907 


1891 


2875 


3859 


787CIP2C 141 


6598 


908 


1892 


2876 


3860 


787CIP2C_142 


6644 


909 


1893 


2877 


3861 


787CIP2C 143 


6644 


910 


1894 


2878 


3862 


787CIP2C 144 


6645 


911 


1895 


2879 


3863 


787CIP2C 145 


6645 


912 


1896 


2880 


3864 


787CIP2C 146 


6761 


913 


1897 


2881 


3865 


787CIP2CM47 


6782 


914 


1898 


2882 


3866 


787CIP2C 148 


6981 


915 


1899 


2883 


3867 


787CIP2C 149 


6981 


916 


1900 


2884 


3868 


787CIP2C_i50 


7000 


917 


1901 


2885 


3869 


787CDP2C 151 


7029 


918 


1902 


2886 


3870 


787CDP2C 152 


7885 


919 


1903 


2887 


3871 


787CIP2CJ53 


8143 


920 


1904 


2888 


3872 


787CIP2C 154 


8143 


921 


1905 


2889 


3873 


787CIP2C 155 


8234 


922 


1906 


2890 


3874 


787C1P2CJ56 


8463 


923 


1907 


2891' 


3875 


787CIP2C 157 


8467 


924 


1908 


2892 


3876 


787CIP2CJ58 


8540 


925 


1909 


2893 


3877 


787CIP2C 159 


8600 


926 


1910 


2894 


3878 


787CIP2C 160 


9656 


927 


1911 


2895 


3879 


787CIP2C 161 


9669 


928 


1912 


2896 


3880 


787CIP2C 162 


9695 


929 


1913 


2897 


3881 


787CIP2C 163 


9744 


930 


1914 


2898 


3882 


787CEP2CM64 


9849 


931 


1915 


2899 


3883 


787CIP2D 1 


4180 


932 


1916 


2900 


3884 


787CIP2D_2 


4181 


933 


1917 


2901 


3885 


787CIP2D_3 j 


4314 


934 


1918 


2902 


3886 


787CIP2D 4 


4500 


935 


1919 


2903 


3887 


787CIP2D 5 


5651 


936 


1920" 


2904 


3888 


787CIP2D_6 


5691 


937 


1921 


2905 


3889 


787CIP2DJ7 


5881 


938 


1922 


2906 


3890 


787CEP2D 8 


5882 


939 


1923 


2907 


3891 


787CIP2D_9 


6209 


940 


1924 


2908 


3892 


787CIP2D 10 


6719 


941 


1925 


2909 


3893 


787CIP2D 11 


8130 


942 


1926 


2910 


3894 


787CIP2D12 


8863 


943 


1927 


2911 


3895 


787CIP2D_13 


8902 


944 


1928 


2912 


3896 


787CIP2D_14 


9162 


945 


1929 


2913 


3897 


787C1P2D_15 


9197 


946 


1930 


2914 


3898 


787CIP2D 16 


9215 


947 


1931 


2915 


3899 


787CIP2D_17 


9232 


948 


1932 


2916 


3900 


787CIP2D_18 


9262 


949 


1933 


2917 


3901 


787CIP2D 19 


9369 


950 


1934 


2918 


Oft AO 

3902 






951 


1935 


2919 


3903 


787CBP2D 21 


9516 


952 


1936 


2920 


3904 


787CEP2D_22 


9601 


953 


1937 


2921 


3905 


787CIP2D_23 


9731 
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954 


1938 


2922 


3906 


787CIP2D 24 


9733 


955 


1939 


2923 


3907 


787CIP2D 25 


9769 


956 


1940 • 


2924 


3908 


787CIP2D 26 


9804 


957 


1941 


2925 


3909 


787CIP2D 27 


9816 


958 


1942 


2926 


3910 


787CIP2D 28 


C\0 A A 

9844 


959 


1943 . 


2927 


3911 


787CIP2D 29 


9924 


960 


1944 


2928 


3912 


787C1P2D 30 


9936 


961 


1945 


2929 


3913 


787CIP2D 31 


10163 


962 


1946 


2930 


3914 


787CIP2D_32 


10165 


963 


1947 


2931 


3915 


787CIP2D 33 


10165 


964 


1948 


2932 


3916 


787CIP2D 34 


10244 


965 


1949 


2933 


3917 


787CIP2DJ5 


10278 


966 


1950 


2934 


3918 


787CIP2E 1 


4251 


967 


1951 


2935 


3919 


787CIP2E 2 


5310 


968 


1952 


2936 


3920 


787CIP2E 3 


5697 


969 


1953 


2937 


3921 


787CIP2E 4 


5731 


970 


1954 


2938 


3922 


787CIP2E 5 


5733 


971 


1955 


2939 


3923 


787CIP2E 6 


5734 


972 


1956 


2940 


3924 


787CIP2E 7 


5740 


973 


1957 


2941 


3925 


787CIP2E 8 


7657 


974 


1958 


2942 


3926 


787CIP2E 9 


9572 


975 


1959 


2943 


3927 


787CIP2F 1 


1363 


976 


1960 


2944 


3928 


787CIP2F 2 


4303 


977 


1961 


2945 


3929 


787CIP2F 3 


5760 


978 


1962 


2946 


3930 


787CIP2F 4 


5766 


979 


1963 


2947 


3931 


787CIP2F 5 


5767 


980 


1964 


2948 


3932 


787CIP2F 6 


5767 


981 


1965 


2949 


3933 


/o/Llr/r / 


S770 


982 


1966 


2950 


3934 


787CIP2F 8 


6855 


983 


1967 


2951 


3935 


787CIP2F 9 


10026 


984 


1968 


2952 


3936 


787CIP2F 10 


10227 • 



TABLE 6 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M^Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R<=Arginine, S=Serine, 
T=Thrconine, V»Valine,W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nucleotide insertion 


2953 


A 


3 


324 


ISEHMEASGNYLAQRLTSSFLRGLSSWKSNPLML 
CGWTJLLTLTMVQGEP*GP\KGIPG\FHTNSSYPH 
WGTVAKPPAGD*DLLPAPGQEGTPLFTR*SLCTY 
CPID 


2954 


A | 


18 


467 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 
YRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQ 
GTLIU'PIIWKilNNnLN^DLEDINDFGDDGSLYIT 
KVTTTHVGNYTCYADGYEQVYQTHIFQVNVPPV 

IRVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKGIVTSKHNNDTQHIWESDSNEFSV 
IADPRGNTLGRGTTIT*VSIPPSL 


2956 


A 


1 


493 


RTKTDVmNLAVADLLLLFTLPFWAVNAVHGW 

VLGKIMCKITSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWnCFCVWMAAILLSIPQL 

VFYTVNDNARCIPIFPRYLGTSMKALIQMLEICIG 

FWPFLIMGVCYFITARTLMKMPNIKIS 


2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCTLQTAVIL 
KLFQNKVLmKNFrXSPLDTRKNKWKKWAGG 1 
PGAVAHACNPSTLGGRGGRITKSGDRDHPGQHG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nriri rpciftup nf 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npntide 

yj \r LJ WA U w 

sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E>=Glutamic Acid, F-Pbenyla!anine, <XJlycine,H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, MHVfethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, j 
T=Threonine, V=Valine, W«=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon,/=possible nucleotide deletion, 
\=nossible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLWFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREIIQHPSAKGNLCPPTNi 
ETOKCTVQRKKCQKGERGKKGRERKRKKPNKG 
ESKEAJPDSKSLESSKEIPEQRENKQQQ 


2959 


A 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAVMC 
VLLWALSLLQSILEWMFCSFLFSDVDSDNWCQIL 
DFLTAVWLIFLIMLVLCGFTLVLLVPJICGSQKMPL 
TRLYVTILLTGLVFLFCSLPLSIQ*FLLYWIEKDLD 
DL 


2960 


A 


1194 


852 


EKRKTSYSQCLNSKQRNVSMRPSIWIHVHLKPPC 
RLVELLPFSSALQGLSHLSLGTTLP/V*GHLRFRL 
RNLPQSLRTVDLPERNEEQNLQELSHNADKYQM 
GDCCKEEEDDSIFY 


2961 


A 


274 


2250 


EKGKVKDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRRMPLITTVTLLKMVARHHMKLLCSK 

AFSTQLQQKIFLHSQMGIHHQSVCMKLKPNTSHII 

SILMGQPMALVQLETLAPLTI1IQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVIPKKTGSPEIKLKITK 

TIQNGRELFESSLCGDLLNEVQASE\Q*NQSIESRK 

EKRKKSNKHDS SRSEERKSHKIPKLEPEEQNRPN 

ERVDTVSEKPREEPVLKEGSPSSANTIFCSNNGSV 

HWKFQVGDLVWSKVGTYPWWPCMVSSDPQL 

EVHTKINTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKIRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASITMHKGSLDLQKCN 

MSPVVKDEQVFALQNATGDGKFIDQFVYSTKGIG 

NKTEISVRGQDRLnSTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRSIRTRSESEKSTEWPKKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962; 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

AL1QKLNSDPQFVLAQNVGTTHDLLDICLKRATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCWIFSCLN 

VMRLPFMKKLNIEEFEFSQSYLFFWDKVERCYFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDMLVNIVEKYGVIPKKCFPESYTTEATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETFTWEYRDKDKNNKKIG 

PMTPLEFNR/EQHVKPLFNMEDKICLVNDPRPQH 

KYNKLYTV\EYL\SNMVWRGEKLFYNNQPIDFLK 

KMVAASKDG\EAVWFGCDVGKHFVNSKLG\LSD 

MNLYDHELVFGVSLKNMNKAER\LTFGES\LMT 

HTMTFTAV/SQSRDDSGMVLFTKWVRVGEFQWG 

EDHGHVKGYLCMTO*VGSLEYVYEW/VWDRKH 

VPVEEVLAVLGAGNPFVLPAWDPMGALAE 


2963 


A 


90 


543 


RHYDSAGKITLKIAKNYLEQRAVGGASPRLAQS 

VLTCSREPILENSLTSLIEYLHNALEHDMRLRFNN 

DRMKTTIKETST*LSNSYLVFPLM*SLTYLMKMS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aciQ rcaiuuc ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine ^Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K«Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W=*Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










FERCTARNKMFVNSPFTK\^NYCT\SS\WKKFYL 
KCYFSLNTIKKEKKMT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQE1SKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKD VP/IAC AS A* GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVTWF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

1TNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ ! 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQP1VFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRG AIYG S S W 


2965 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP- 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSBCLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKD VP/IACASA* GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTOTAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKl^VNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2966 


A 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMGSGI 

LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 

LSMCIQTAYLGP*TNYFMVLPAH*LTCLPLIEFLQ 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
F>=Glutaniic Acid, ^Phenylalanine, G=Glycinc, H=Histidine, 
l=Isoleucine, K=Lysine, L-Leucine, M-Methionine, 
N=Asparagine, P~ProIine, Q=G!utamine, R=Arginine, S«Serine, 
T=Threonine, V«=Valine, W=Tryptopban, Y«Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










SL*NSL\*AVTSYEDLGLFAFGLPGKLWAGTIIIQ 

MGAMSSYLLHKTELPAAIAEFLTGDYSRYWYLD 

GQTLLIIICVGIVFPLALLPKIGFLGYTSSLSFFFM 

MFFALVVIIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKESAYALPTMAFSFLCHTSILPIYCE 

LQSPSKKRMQNVTNTAIALSFLIYFISALFGYLTF , 

YD/GTTKAQRGEVTCHRIKDKVESELLKG* * *BP* 

SHDWVM^VKLCILFAVLL\TVPLIiffPARKAVT 

MMFFSNFPFSWIimFLITLALMIIVLLAIYVPDIKN 

VFGWGASTSTCLIFIFPGLFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSILRNSLSVYIILPASRKSIYFK 

I . | 


2967 


A 


3 


3222 


SGIVVRALWREKKPGGGRRVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVffiQFEDLLVRTLLLAACISFVLA 

WFEEGEETITAFVEPFVILLILIANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQRIKARD 

IVPGDIVEVAVGDKVPADIRILAIKSTTLRVDQSIL 

TGEYVSVIKHTEPVPDPRAVNQDKKNMLFSGTNI 

AAGKALGIVATTGVGTEIGKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFKIAVALAVAAffEGLPAVIT 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTY APEGEVLKNDKPVRPGQ YDGLVELATIC A 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVFNTDVRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA 

PEGVIDRCNYA^VGTTRVPLTGPVKEKIMAVIKE. 

WGTGRDTLRCLALATRDTPPKREEMVLDDSARF 

LEYETDLTFVGVVGMLDPPRKEVTGSIQLCRDA 

GIRVIMITGDNKGTAIAICRRIGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKIVE YLQSYDEITAMTGDGVNDAPALKKAEIGI 

AMGSGTAVAKTASEMVLADDNFSTIVAAVEEGR 

AIYNNMKQFIRYLISSNVGEVVCIFLTAALGLPEA 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRSPKEPLRSGWLFFRYMAIGGYVGAATVGAAA 

WWFLYAEDGPrTVNYSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

QSLLRMPPWVNIWLLGSICLSMSLHFLILYVDPLP 

MIFKLRALDLTQWLMVLKISLPVIGLDEELKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 


2968 


A 


3 


2414 


GARSCSRLGRCTFPLWKGREMEVRKLSISWQFLI 

VLVLILQELSALDFDPYRVLGVSRTASQADIKKA 

YKKLAREWHPDKNKDPGAEDKFIQISKAYEILSN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDSIDEKYLLHFSHY 

VNEVAPDSFKKPYLIKITSDWCFSCIHIEPVWKEV 

IQELEELGVGIGWHAGYERRLAHHLGAHSTPSI 

LGIINGKISFFHNAVVRENLRQFVESLLPGNLVEK 

VTOKNYVRFLSGWQQENKPH^ 

YKLTAFAYKDYLSFGYVYVGLRGTEEMTRRYNI 

NIYAPTLLWKEHINRPADVIQARGMKKQIIDDFI | 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Lcucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown t *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 




• 






TRNKYLLAARLTSQKLFHELCPVKRSHRQRKYC 

WLLTAETTKLSKPFEAFLSFALANTQDTVRFVH 

VYSNRQQEFADTLLPDSEAFQGKSAVSILERRNT 

AGRWYKTLEDPWIGSESDKFILLGYLDQLRJCDP 

ALLSSEAVLPDLTDELAPVFLLRWFYSASDYISD i 

CWDS1FHNNW\REMMPLLSLIFSALFILFGTVIVQ 

AFSDSNDERESSPPEKEEAQEKTGKTEPSFTKENS 

SKIPKXGFVEVTELTDVTYTSNLVRLRPGHMNV 

VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 

DKHREWLEYLLEFAQDAAPIPNQYDKHFMERDY 

TGYVLALNGHKKYFCLFKPQKTVEEGGKP*GSC 

SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL 

WMERLLEG SLQRF YIPS WPELD 


2969 


A 


48 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFnFLSFAl'G 

ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 

ASDIOIIWLFERPHTMPKYLLGSVNKSVVPD/YGI 

P/YTSSP*CIff^SLLINPLQFPDEGNYIVKVNIQG 

NGTLSASQKIQVTVDDPVTKPVVQIHPPSGAVEY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

YSFSPQNNTLHIAPVTKEDIGNYSCLVRNPVSEM 

ESDIIMPIIYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAILFDCSADSHPPNTYSWIRRTDNTTYIIKHGP 

RLEVASEKVAQKTMDYVCCAYNNITGRQDETHF 

TVIITSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


"HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYADL 
QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 
FLTLLCLLLLIGLGVLASMFHVTLKIEMKKMNKL 
QNISEELQRMSLQLMSNMMSNKIRNLSTTLQTI 
ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 
LSDDVQTWQESKMACAAQNASLLKINNKNALE 
FIKSQSRSYDYWLGLSPEEDS/YSWYESG*YNQ\P 
SAWVIRNAPDLNNMYCGYTNRLYVQYYHCTYK 
QRMICEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRF 

LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNW 

ENLALLVLTYVSSSEDF/TWVPG*GRSGEVFPEGT 

GLPLPHSDLPTSWCGHSLQGGSQSSFPPAIHEN AF 

IWIASSLGHMLLTCILWRLTKJCHTVSQENDGLSL 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRWGQNLGL*HCVWVVWE 

TGE*KRWRLQMGEE*GVASRRQ*VRNSVRGLVC 

HNSSAPPMYMGFFSPTVFGGGVGG*LHVTFILHP 

PEVEAAGIPLLLGPSLPQRQGREHIVVILAAPACA 

PFHDR*WEPREIRPSP*ELGLRGEPTLSYPASCRVT 

RQPIP*DRKSYSWKQRLFIINFISFFSALAVYFRHN 

MYCEAG VYTIFAILE YWVLTNMAFHMTA WWD 

FGNKELLITSQPEEKRF 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 

LDARQLPAWFDQAKFGIFIHWGVFSVPSFGSEWF 

WWYWQKEKJPKYVEFMKDNYPPSFKYEDFGPL 

rrr a i<rppM A>jn\ w A nrFO A AKYI VLTSKHHEGF 

TLWG\SEYSWNWNAIDEGPKRDIVKELEVAIRNR 

TDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVS 

KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGlycine, H=Histidine, 
I=Isoleucine, K=Lysine, ly=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *<=Stop codon, A=possible nucleotide deletion, 
V=posstble nucleotide insertion 










STGFLAWLYNESPVRGTWTNDRWGAGSICKHG 

GFYTCSDRYNPGHLLPHKWENCMTIDKLSWGY 

RI^AGISDYLTffiELVKQLVETVSCGGNLLMNIG 

PTLDGT1SVVFEERLRQMGSWLKVNGEAIYETHT 

WRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTS 

GQLFLGHPKAILGATEVKLLGHGQPLNWISLEQN 

GIMVELPQLTIHQMPCKWGWALALTNVI 


2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGILQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRK 

EEEEAKTVSAAAAEKEPVPVPVQEIEIDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPR\EPPILPRJQEQFQKNPDSYNGAVRENYTW 

SQDYTDLEVRVPVPKHWKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPlbE)KINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

KVHEMLKKGWDAEGSPFRGQRFDPAMFNISPGA 

VQF 


2974 


A 


271 


1854. 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIGv 

EGSFGRALLVQHESSNQMFAMKE1RLPKSFSNTQ 

NSRKEAVLLAKMKHPNIVAFKESFEAEGHLYIV 

N4EYCDGGDLMQKIKQQKGKLFPEDMILNWFTQ 

MCLGVNfflHKKRVLHRDIKSKNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYVGTPYYVPPEIWEN 

LPYNNKSDIWSLGCILYELCTLKHPFQANSWKNL 

ILKVCQGCISPLPSHYSYELQrT^VKQMFKRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

EIKNSKHNTPRKKTWSRIRIALGNEASTVQEEEQ 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV 

HLRXASSPNLHRRQWEKNVPNTALTALENASILT 

SSLTAEDDRGGSVIKYSKNTTRKQWLKETPDTLL 

NILKNADLSLAFQTYTIYRPGS\EGFLKGPLSEETE 

ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 

DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMERCGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQGXGYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFEPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSrlNLPGLFDYA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, INAspartic Acid, 
^Glutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q»Glutamine, R=Arginine, S=Serine, 1 
T=Threonine, V=Valine, W»Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /^possible nudeotide deletion, 
V=possible nucleotide insertion 










RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK 
WCQKCCWRNPYTGHKYLCGALQTSIVLLEWV 
EPMQKPMLIKHIDFPIPCPLKMFEMLVVPEQEYP 
LVCVGVSRGRDFNQWRFETVNPNSTSS\WraS , 
DTPQTlSrVTHVTQLERDTn>VCLDCCIKIVNLQGR ' 
LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 
MQGRSFRSNEVTQEISDSTRIFRLLGSDRVVVLES 
RPTDNPTANSNLYELAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITAH 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

\VAVGITAIELAELQPPMFDLHPMRALFLMT^ 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGT1KRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG . 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVAIPAHKLPDR1LPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTELVCLDCCIKIVNLQGR 

LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRVVVLES 

RPTDNPTANSNLYELAGHENSY 


-2977 


A ~ 


174 


1543 


YSLRKGITFKLAGAMVHIKKGELTQEEKELLEVI 

GKGTVQEAGTLLSSKNVRVNCLDENGMTPLMH 

AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKDITWVMLEAGAETDWNSVGRT 

AAQMAAFVGQHDCVTIINNFFPRERLDYYTKPQ 

GLDKEPKLPPKLAGPLHKIITTT^HPVKIVMLV 

NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 

NEVLAMKMHYISCIFQKCINFLKDGENKLDTLIK 

SLLKG\RASDGFPVYPEKILRESIRK\FPYCEATLL 

QQLVRSIAPVEIGSDPTAFSVLTQAITGQVGFVDV 

EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 

FTHKKJCKNLKDIYEKQQLEAAKEKRQEENHGK 

LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 

KESLESEAELEGLQDAPAGPQVSEE 1 


2978 


A 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRITPVPFNTTEDPDI 
STADLGDVLQDPCSLEYWDELQKVFVAFREFNL 
SESKVCELQLPDINLVNDQKKLVSSDLWRIVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
JMsoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T>Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










VDSCFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQYLQPFVSDRNMPSELEYMIVSFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

WKPFSIFGQMAVSSDVVEKLLDCTVIVDSVFVN 

LGQHWHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENILLASLHSHQYSWRS 

HKSPQLLHICIEGWGNWRWSEPFSVDHAGTFIRT 

IQYRGRTASLIIKVQQLNGVQKQIIICGRQIICSYL 

SQSIELKWQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESK 

APEYSIVIQWSSNSSIIYVWCTVLTLEPNSQVQQ 

RMIVFSPLFIMRSHLPDPIIIHLEKRSLGLSETQIIP 

GKGQEKPLQNIEPDLVHHLTFQAREEYDPSDCA 

VPISTSLIKQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWPYNKKDSDRI^QLSQWDSPMRVKLSIWKP 

YVRTLLffiLLPWALLINESKWDLWLFEGEKIVLQ 

VPAGKIIIPPNFQEAFQIGIYWANTNTVHKSVAIK 

LVHNLTSPKWKDGGNGEVVTLDEEAFVDTEIRL 

GAFPGHQKl^CQFCISSMVQQGIQIIQIEDKTTIINN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPCWDLMPDISQSVLDASLLQK' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKENIKDIPKFEVYCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQWFLTGFGYVYVDW 

HQCGTVFITVAPEGKAGPILTNTNRAPEKIVTF/K 

MFITQLSLAVFDDLTHHKASAELLRLTLDNIFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFIKLCITLNEGKSILCDINEFSFEL 

KP ARL YVEDTF VYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLYIASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDILGSPA 

SLVRSIGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKfflSKGTLTSITNLATSLARI^MDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

AIAGIVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGIMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSDWHADQAPNSHVKYVWKMLQS 

LGRPEVHMALDVVTLVRGSGQEHEGCLLLTSEVL 

FVVSVSEDTQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDYIT 

KTSCHLAPSCSSMQIPCPVVAAEPPPSTVKTYHY 

LVDPHFAQVFLSKFTMVKNKALRKGFP 


2979 


A 


255 


2673 


AWLFPASVLCPRCLTGSAVGSAEWKSLWLFPFS 

SRPTLGHLDSKPSSKSNMIRGRNSATSADEQPfflG 

NYRLLKTIGKGNFAKVKLARHILTGKEVAVKIID 

KTQLNSSSLQKLFREVRIMKVLNHPNIVKLFEVIE 

TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 

t* a ts-ct> at\7c a \/r\v'/* i ijr^v"i7T\n-rp'nT v a put t t ha 
RAKrKvl V oA V y Y Uxi^Jsx' 1 v iikjji-.iw\iiin l>juL>u/\ 

DMNIKIADFGFSNEFTFGNKLDTFCGSPPYAAPEL 

FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 

NLKELRERVLRGKYRIPFYMSTDCENLLKKFLE^ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E^GIotamic Acid, F=Phenylalanine, G=Glycine, tNHistidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionioe, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, I 
T=Threonine, V-Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










NPSKRGTLEQIMKDRWMNVGHE\DDELKPYGEP 

LP\DYKDPRRTELMVSMGYTREEIQDSLVGQRYN 

EVMATYLLLGYKSSELEGDTITLKPRPSADLTNS 1 

SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSNNAENKRPEEDRESGRKASSTAKVPA i 

SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLL\E 

RASL\GQGFHPEWAKTALTMPGSRASTASASAA; 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHN1SSSGGA 

PDRTNFPRGVSSRSTFHAGQLRQVR\DQQNLPYG 

VTPASPSGHSQGRRGASGSIFSKFTSKFVRRNLNE 

PESKDR\VETLRPHW\NSGGNDKEKEEFREAKPR 

SLRFTWSMKTTS SMEPNEMMREIRK VLD ANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNGVRFKRISGTSMAFKNIASKIANELKL 


2980 


A 


120 


3433 


NCLLLQAKGEHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIBELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEAN 

LLFSGQFTDALQALEDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSVVHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTV1AICHPDSITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

AOTDFDIWI^YMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGBLSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKJE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VK^PCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

WATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KTJaEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHI^QimLDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, WLeucine, M=Methionine, 
N=Asparagine, P=Proline, <£=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y«=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA * 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPD?ITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSfflPV 

LDKGRAGRJCRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRJKJCYMRWMNHKXSRVMDFFRRJDK 

DODGKITRDEFIDGILSSKFPTSRLEMSAVAPIFP 

RDGDGYIDYYEFVAALHPNKJ)AYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGW3MALDEFL 

VKNDPCRAKGRTNMELREKFELADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2982 


A 


1 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSE)LNKPI 

DKRIYKGTQPTCHDFNQFTAATETISLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQVAWGFSFYAAKSKAPRNPLAKWAVGEGPLNE 

FAFSPDGRHLACVSQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYVVTGGEDDLVTVWS 

FTEGRV VARGHG HKS WVN A V AFDP YTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

LSRSNSLPHPAGGGKAGGPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDCIITACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSVVE 

GISSQPGNSPSGTVV 


2983 


A 


3855 


220 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 

LQELNANLSNLTSAFEKATAEKKCQQEADATN 

RVILLANRLVGGLASENIRWAESVENFRSQGVTL 

CGDVLLISAFVSYVGYFTKKYRNELMEKFWIPYI 

HNLKVPfflTNGLDPLSLLTDDADVATWNNQGLP 

SDRMSTENATDLGNTERWPLIVDAQLQGIKWIKN 

KYRSELKA1RLGQKSYLDVTEQATSEGDTLLIENI 

GETVDPALDPLLGRNTIKKGKYIKJGDKEVGVPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino . 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glulamine, R=Arginine, S=Serine, | 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 




• 






Q VPPDPTHQ VLQPTLQ ARD AG S VH\LINFLVTRD 

GLEDQLLAAWAKERPDLEQLKANLTKSQNEFK 

IVLKELEDSLLARLS AA SGNFLGDTALVENLETT 

KHTASEIEEKVVEAKITEVKINEARENYRPAAER 

ASLLYnLNDLNKINPVYQFSLKAFNVVFEKAIQR 

TTPANEVKQRVINLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GWSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EG S AKRWKKLVESEAPEKEIFPKE WKMCTALQK 

LCMVRCLRPDRMTYAIKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFF1LSPGVDPLKDVEALGKK 

LGFTIDNGKLHNVSLGQGQEVVAENALDVAAEK 

GHWVILQN1HLVARWLGTLDKKLERYSTGRHED 

YRVFIRAEPAPSPETHIIPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CWHAVVAERRKFGAOGWNRSYPFNNGDLTISI 

NVLY1WLEANPKVPWDDLRYLFGEIMYGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQIPP 

NLDYKGYHEYIDENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKPETFNMAEIMAKAAEKTPYVW 

AFQECERMNILTNEMRRSLKELNLGLKGELTITT 

DVEDLSTALFYDTVPDTWVARAYPSMMGLAAW 

YANLLUURELEAWTTDFALPTTVWLAGFFNPQS 

FLTAIMQSMARKNEWPLDmCLSVEVTKKNRE 

DMTAPPREG S YV YGLFMEG ARWDTQTG VIAEA 

RLKELTPAMPVIFIKAIPVARMETKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A 


2 


1464 


FVLFPGIAMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEYIEGLQTVIQRDFFPDVEK 

LQAQKEYLEAEENGDLERMRQIAIKFGSALGKM 

SREPPPPYVTPATFETPEVHAGTGWGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGWDEEQLFKKPRQVVHKNTRFLRDPFSQALSR 

CQLQQAAALNAQHKQGKVGPDGKELEPQESPRV 

GGFGFVATPSPAPGVNESPMMTWGEVENTPLRV 

EGSETPYVDRTPGPAFKILEPGRRERLGLKMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRLVSRTASKYTDRALRASYTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\S1T 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 

« 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQXQDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
l=Isoleudne, K=Lysine, LHLeudne, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










WFDGKJEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMWSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD ! 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 

WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 

WAGARQHGRNWRKRETSPGTQGPLPPVPR/VPP 

GPDG\PHAIAPTLSWAIPRQQCSPQPGRLNALPPD 

RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 

CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPLYAAIFLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLPILAVPIARGGH 

WPYGAVGCRALPSIILLTMYASVLLLAALSADLC 

FLALGPAW\CLRFS/GACGVQVACGAAWTLALL 

LTVPSAIYRRLHQEHFPARLQCWDYGGSSSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIWGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDILSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDD1QKGNTIKRLNIQKRRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTIPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSGISTPVTNVSPMHLQHIREQMAIALKRLKE 

LEEQVRTIPVLQVKISVLQEEKRQLVSQLKNQRA 

ASQINVCGVRKRSYSAGNASQLEQLSRARRSGG 

ELYDDYEEEEMETVEQSTQRIKEFRQL\TADMQA 

LEQKJQDSSCEASSELKENGECloVAVGAJitNAaXN 

DIVVYHRGSRSCKDAAVGTLX^MRNCGVSVTEA 

IVILGWTEADKEffiLQQQTffiSLKEKIYRLEVQLR 

ETTHDREMTKLKQELQAAGSRKKVDKATMAQP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, I>=Aspartic Add, 
E=Glutamic Acid, F=Phenylalamne, G=Glycine, H»Histidine, 
I=Isoleucine, K=Lysine, LpLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S=Serine,j 
T=Threonine, V=Valine, W=Tryptophan, Y~Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 




• 






LVFSKWEAVVQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKVVGPELPMNWWIVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

ESVNDLTLLKTNLNLKEVRSIGCGDCSVDVTVCS 

PKECASRGVNTEAVSQVEAAVMAVPRTADQDTi 

STDLEQVHQFTNTETATLIESCTNTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 

MRT1ACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYIERIQKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 

KSASTEELRNPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQ1AAGLYACTNNESTLKSIMKK 

KDGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVIEYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 

RYELSEKMLSACNLLKNTINDPKALTSKDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DVLRYVINLAIX3NGNTALHYSVSHSNFEIVKLLL 

DADVCNVDHQNKAGYTPIMLAALAAVEAEKDM 

RIVEELFGCGDVNAKASQAGQTALMLAVSHGR1 

DMVKGLLACGADVNIQDDEGSTALMCASEHGH 

VEIVKLLLAQPGCNGHLEDNDGSTALSIALEAGH 

KXHAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 

RGSFD 


2990 


A . 


69 


1687 




ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRH 
AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 
RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 
ILEETRGPPASANPDKDHSTQPGTMGRKKIQISRI 
LDQRl^QVTFTKRKFGLMKKAYELSVLCDCEIA 
LIIFNSATRLFQYASTDMDRVLLKYTEYSEPHESR 
TNTDBLETLKRRGIGLDGPELEPDEGPEEPGEKFR 
. RLAGEGGDPALPRPRLYPAAPAMPSPDWYGAL 
PPPG\CDPSGLGEALPAQSRPSPFRPAAPKAGPPG 
LGHPLFSPSHLTSKTPPPLYLPTEGRRSDLPGGLA 
GPRGGLNTSRSLYSGLQNPCSTATPGPPLGSFPFL 
PGGPPVGAEAWARRVPQPAAPPRRPPQSSIKSER 
LFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPP\ 
CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 
\TSLQAFSEKTHTVTAPLRGGGLEVGGWTQSSAG 
GLLSFFLFVCISTNKNARGVRGPEKK 


- - 








2991 


A 


3 


1159 


IPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 

CSPVRPLSSLPDKKKELLQNGPDLQDFVSGDLAD 

RSTWDEYKGNLKRQKGERLRLPPWLKTEIPMGK 

NYNKLKNTIJRNLNLHWCEEARCPMGECWGGG 

EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 

LDASEPYNTAKAIAEWGLDYVVLTSVDRDDMP 

DGGAEfflAKTVSYLKERNPKELVECLTPDFRGDL 

KAIEKVALSGLDVYAHNVETVPELQSKVRDPRA 

NFDQSLRVLKHAKKVQPDVISKTSIMLGLGENDE 

Q V Y A 1 MJwUJKbAJL) VDCJL 1 JLU^ Y MV^r IJtUvrlJLJVV 

EEYITPEKFKYWEKVGNELGFHYTASGP\LVRSS 
YKAGEFFLKNLVAKRKTKDL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny!alanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=Clutamine, R^Arginine, S=Serine, 
1 — 1 nreonine, v^vaiine, w— tryptophan, i— lyrosine, 
X=\Jnknown, *=Stop codon, /"possible nucleotide deletion, 
\=possible nucleotide insertion 


• 








GV1PAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRILKGQKNGKLGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCGVKANFQTIGLSAAARFNQCNTTRGNEVISV 

MNRAKQAGKSVGWTTTRVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDID 

VELGGGRKYMFPMGTPDPEYPADASQNGIRLDG 

KNLVQEWLAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGRIDHGHHEGVAYQA 

LTEAVMFDDAIERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPGYVFNSGVRPDVNESESGSPDYHQQAGWPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLLKMNRLFGKAKPKAPPPSLTDCIGTVD 

SRAESIDKKISRLDAELVKYKDQIKKMREGPAKN 

MVKQKALRVLKQKRMYEQQRDNLA\NSHSTW\ 

TS\HYTIQSLKDTKTiyDAMKLGVKEMKKAYKQ 

VKIDQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

PAIPEGVPTDTKNKDGVLVDEFGLPQIPAS 


2994 


A 


1710 


161 


RRCELTPFIIKTL1LPKSWGAFPEDVVMQHVSSSQ 

SSQRHVQWPGACPGAGEEQPACSQPSLPLTLPSP 

SHQLQQLMVRGGPAGGQNMNVDLQGVGPGLQ 

GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 

YIQVTSPLSQQVQTQSPTQPSPGPGQALQNVRAG 

APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 

HFVFQDGSGLTQIAQGAQVQLQHPGTPITVRERR 

PSQPHTQSGGTIHHLGPQSPAAAGGAGLQPLASP 

SHITTANLPPQISSIIQGQLVQQQQVLQGPPLPRPL 

GFERTPGVLLPGAGGAAGFGMTSPPPPTSPSRTA 

VPPGLSSLPLTSVGNTGMKKVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLIELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLDI 

EEEEEENHFEVINDEVKVVARKHGQPGTPVAIATV 

QLPPRTSAAFPAQQQPLQVLSDGSTVQLPRLSSL 

GFEDSMC 


2995 


A 


3 • 


924 


SAPSGIDASTHAFARCKHPINVRRDPSIPIYGLRQS 

ILLNTRLQDCYVDSPALTNIWMARTCAKQNINAP 

APATTSSWEVVRNPLIASSFSLVKLVLRRQLKNK 

CCPPPCKFGEGKLSKRLKHKDDSVMKATQQARK 

RNFIS SKSKQPAGHRRP AGGIRESKESSKEKKLTV 

RQDLEDRYAEHVAAT\QALPQDSGTAAWKG\RV 

LLPETQKRQQLSEDTLTIHGLPTEG YQAL Y HA V V 

EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 


A 


3 


1713 


GKFGIKPSQRRISGKSTFHSEMEGEDTRDDSLYSI 
LEELWQDAEQKRCQEKHNKLLSRTTFLNKKILN 

TT?\XmVT7VVFlPfTIf T7VIXDCDXTT TT QfWRP"HTK'P "H^Ffr 

KSFKHNLDIJBHNKSNAAKNIJDKTIGHGQVF^ 

NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 

QNVKFPIGEKANTCTEFGKIFTQRSHFFAPQKIHT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Pbenylalanine, G=Glycine t H=Histidine, 
JNIsoleucinc, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *«=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VEKPHELSKCVNVFTQKPLLSIYLRVHRDEKLYA 

CTKM/CGKGLHPRNSELIMHEKTHTREKPYKC^ 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR 

MHQRIHTGERSYICTQCGQAFIQKAHL1AHQRIH i 

TGEKPYECSDCGKSFPSKSQLQMHKRIHTGEKPY 

ICTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSNrmHQTIHTGEKPYVCADCGRAFIQK 

SELITHQRfflTTEKPYKCPDCEKSFSKKPHLKVHQ 

RMTGEKPYICAECGKAFTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRNIHT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQNISCGIHYLASVFMGVTPHHVCRPPGNVSQW 

FHNtfSNWSLEDTGALLSSGQKDYVTVQLQNGEI 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

YrYDONTWKSTAVTQWNLVCDFXWLAMLlQPL 

FMFGGPTGIGAnTGYF\SDRLGRRWLWATSSS 

MFLFGIAA AFA VD Y YTFMAARFFLAMV ASG YLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQMILSTVTVPFELCCWVLPE 

TPFWLLSEGRYEEAQKWDIMAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

FLLGVVEIPAYTFVC1AMDKVGRRTVLAYSLFC\S 

ALACGVVMVIPQKHYILGVVTAM\VGKILPIGAA 

FG\LIYLYTAELYPTIVRSLAVGSGSMVCRLASIL 

APFSVDLS.SIWIFIPQLFVGTMALLSGVLTLKLPE 

TLGKRLATTWEEAAKLESENESKSSKLLLTTNNS 

GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPLIYNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KL ANNGTVLRA SHGTKMMTPE VLAEA YGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

VVDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKKWLRQ 

LKNAGKILLLITSSHSDYCRLLCA\YILGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

SLDKPGWYSQGNAVHLYELLKKMTGKPEPKW 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FFMDSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRPCSQRNQTHRSSLHYKPTPDLRISIENSEEA 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLKHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATVWKLQPTAGLQDIJ1IHSRQEEEQSEIMEYS 

VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVLGEK\O.GrV^QNTKVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamlc Acid, F=Phenylalanine, G=Glycine, HNHistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threomne, V=VaIine, W=Tryptopnan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










ETVRRETQTS CFCNHLTW A VLMV S S VE VD A VH 

KHYLSLLSYVGCVVSALACLVTIAAYLCSRVPLP 

CRRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPVA 

LTGSEAGCRASAIFLHFSLLTCLSWMGLEGYNLY 

RLVVEVFGTYVPGYLLKLSAMGWGFPIFLVTLV 

ALVDVDNYGPIILAVHRTPEGVIYPSMCWIRDSL 

VSYITNLGLFSLVFLFNMAMLATMVVQILRLRPH 

TQKWSHVLTLLCLSLVLGVLPWALIFFSFASGTFQ 

LVVLYLFSIITSFQGFLIFIWYWSMRLQARGGPSP 

LKSNSDSARLPISSGSTSSSRI 


3000 


A 


66 


1003 


srgqldagqsseqhggnrqpeqsrsrsssssssp 

rrsrsaaepamalsmplnglkeedkeplielfvk 

agsdgesigncpfsqrlfmilwlkgvvfsvttvd 

lkrkpadlqnlapgthppfitfnsevktdvnkiee 

fleevlcppkylklspkhpesntagmdifakfsa 

yiknsrpeanealergllktlqkldeylnsplpd 

eidensmedikfsti^ldgne'mtladcnllpkl 

HIVKWAKKYRNFDIPKEMTGIWRYLTNAYSRD 
EFTNTCPSDKEVEMYSDVAKRLHQVKSRLLKE 
VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPGSPMTSSGSPDLQLAWGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 

CSKRDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 

WTKARGPFWQEDWVWDMRLKMTTRNFPEREV 

PCDVEVERFTREVPCLSSLGDGWDCENQEGHLR 

QSALTLEKPGTQEAICEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGDSDACGKGFNHSMEVIHGRNPVREKPYKY 

PESVKSFNHFTSLGHQKIMKRGKKSYEGKNFEN1 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 

RIHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 

KPYECLECGKTFNRNSSLILHQRTHTGEKPYReN 

ECGKPFTDISHLTVHLRIHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

IVHQKIHSGEKPYECKECGKTFIESAYLIRHQRIH 

TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLAVHQRLHSREGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET*WLGAT*VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 

MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 

GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 

FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 

VGSEKVTMQNLNDRLASYLDKVRALEEANADL 

EVKIRDWYQRQRPSEIKDYSPYFKTIEDLRNKJIA 

ATIENAQPILQ1DN AKJLAAJJUr K IKY nriiiJUAL,Kl^ 

TVEADVNGLRRVLDELTLARTDLEMQEEGLKEE 

LAYLRKNH*EEMLALRGQTGGEVNVETDAAPG 

VDLSCILNEMRNQYEQMAEKMIRDAETWFLSKT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyla1anine, G=Glycine, H=Histidine, 
I=Isoleucine, KpLysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S=Serine, / 
T=Threonine, V=Valine, W<=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGL1GS 
VEEQLAQLRCEMEQQSQEYQELLDVKTRLEQEIA 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRPILKEQSSSSFSQGQSS \ 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 

DKVLVAARRNASAVVLYNEERYGNTTLPMSHAG 

TGNIVVIMISYPKGREILELVQKGIPVTMTIGVGT 

RHVQEFISGQSWFVAIAFITMMIISLAWLIFYYIQ 

RFLYTGSQIGSQSHRKETKKVIGQLLLHTVKHGE 

KGIDVDAENCAVCIENFKVKDIIRILPCKHIFHRIC 

IDPWLLDHRTCPMCKLDVIKALGYWGEPGDVQE 

MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 

SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 

GPIS 


3005 


A 


184 


2552 


TMTIHOFLLLFLFWVCLPHFCSPEIMFRP-TPYPQQ 

RILSSRVPRSDGKILHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFIIDEKTGDIHATRRIDREEKAFYTLRAQAINRR 

TLRPVEPESEFVIKIHDINDNEPTFPEEIYTASVPE 

MSWGTSWQVTATDADDPSYGNSARVIYSILQ 

GQPYFSVEPETGnRTALPNMNRENREQYQVVIQ 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRIIDGDGTDMFDIVTEKDTQEGUTVKKPLDYES 

RRLYTLKVEAENTHVDPRFYYLGPFKDTTTVKISI 

EDVDEPPVFSRSSYLFEVHED1EVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

LDRELSQWHNLTVIAAEINNPKETTRVAVFVRIL 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARIL 

TRKNGFNRHEISTYLLPVVISDNDYPIQSSTGTLTI 

RVCACDSQGNMQSCSAEALLLPAGLSTGALIAIL 

LCmLLVrVVLFAALKRQRKKEPLILSKEDIRDNIV 

SYNDEGGGEEDTQAFDIGTLRNPAAIEEKKLRRD 

IIPETLFIPRRTPTAPDNTDVRDFINERLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

QNYDYLREWGPRFNKLPQKYGGGESDKDS 


3006 


A 


2 


541 


GRVDKTWWGKSVGIMLTELEKALNSIIDVYHKY 

SLIKGNFHAVYRDDLKKLLETECPQYIRKKGAD . 

VWFKELDINTDGAVNFQEFLILVIKMGVAALNSn 

DVYHKYSLKGNFHAVYRDDLQKLLETECPQYI 

RKKGADVWFKELDINTDGAVNFQEFLILVIKMG 

VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGIEAINWEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWIE 

YQHrDCPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKKT 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYMVWSDEMVKTGEAQIHArlLVRPYVGIHL 

RIGSDWKNACAMLKDGTAGSHFMASPQCVGYS 

RSTAAPLTMTMCLPDLKEIQRAVKLWVRSLDAQ 

SVYVA1DSESYVPELQQLFKGKVKWSLKPEVA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G^Glycine, H=Histidine, 
I-Isoleudne, K=Lysine, LHLeucine, M=Methionine, 
N^Asparagine, P=Proline, Q^GIutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *«Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1898 


TARGGGSEPGPTMAANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLWSPDSIHSVAPENEGRLV 

HnGALRTSKLLSDPNYGVHLPAVKLRRHVEMY 

QWVETEESREYTEDGQVKKETRYSYNTEWRSEII 

NSKNFDREIGHKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPHVDIIRRGDFF 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

PfVVTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEEVFHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTRILYTLVDWFPVFRDLVNIGLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALLIAGLALVPILVAR 

TRVPAKKLE 


3009 


A 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPGGG 

SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 

DR1LVEKRCWD1ALGPLKQIPMNLFIMYMAGNTI 

SIFPTMMVCMMAWRPIQALMAISATFKMLESSS 

QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 

ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 

VVPECTMASSNTVLMRLVASAYSIAQKAGMTVR 

RVIAEGDLGIVEKTCATDLQTKADRLAQMSICSS 

LARKFPKLTIIGEEDLPSEEVDQELIEDSQWEEILK 

QPCPSQYSAIKEEDLVVWVDPLDGTKEYTEGLL 

DNVTVLIGIAYEGKAIAGVINQPYYNYEAGPDAV 

LGRTIWGVLGLGAFGFQLKEVPAGKHIITTTRSH 

SNKLVTDCVAAMNPDAVLRVGGAGNKIIQLIEG 

KASAYVFASPGCKKWDTCAPEVDLHAVGGKLTD 

IHGNVLQYHKDVlQiMNSAGVLATLRNYDYYAS 

RVPESIKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMEIF 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSVI 

FIVGLVGNIIALYVFLGIHRKRNSIQIYLLNVAIAD 

LLLIFCLPFRIMYHINQNKWTLGVILCKVVGTLFY 

MNMYISIILLGFlSLDRYIKINRSIQQRKAnTKQSI 

YVCCIVWMLALGGFLTMnLTLKKGGHNSTMCF 

rTOtDKHNAKGEAIFNFILVV^ 

GKNLLRISKRRSKFPNSGKYATTARNSFIVLIIFTI 

CFVPYHAFRFIYISSQLNVSSCYWKEIVHKTNEIM 

LVLSSFNSCLDPVMYFLMSSNIRKIMCQLLFRRF 

QGEPSRSESTSEFKPGYSLHDTSVAVKIQSSSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 

PVPTPPDNIQVQENFNISRIYGKWYNLAIGSTCPW 

UCKIMDRMTVSTLVLGEGATEAEISMTSTRWRK 

GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 

WHTNYDEYAIFLTKKFSRHHGPmAKLYGRAP 

QLRETLLQDFRWAQGVGIPEDSIFTMADRGECV 

PGEQEPEPELlPRVRRAVLPQEEEGSGGGQLVTEV 

TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 

LPIVRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 
GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFNDPL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid; 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, U=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, ( 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










VSEEDMVTVVEDWMNFYINYYRQQVTGEPQER 

DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 

PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSAS WS WSRVLEEYLS STPQRL 
KLLDAYLLYBLLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLIRFFS 
LFIWFFHVFFffiLSLFYF 1 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIH1GNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHTVGYFSKEKESPDGNNyACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYE1DAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHTV G YFSKEKESPDGNNVACILTLPP YQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSKDLSQMTSrrQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3017 


A 


38 


704 


EAHPGGQLGSERNGVRMDEDVLTTLKILIIGESG 

VGKSSLLLRFTDDTFDPELAAT1GVDFKVKTISVD 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 

VYDVTPJU)TFVKLDNWLNELETYCTRNDIVNM 

LVGNKIDKENREVDKNEGLKFARKHSMLFIEAS 

AKTCDGVQ'CAFEELVEKIIQTPGLWESENQNKG 

VKLSHREEGQGGGACGGYCSVL 










3018 


A 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 
VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 
HTSHSG ! 


3019 


A 


1307 


711 


PGITMAASLVGKKIVFVTGNAKKLEEVVQILGDK 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCFNALGGLPGPYIKWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGRIVAPRGCQDFGWDPCFQPDGYEQTYA 

EMPKAEKNAVSHRFRALLELQEYFGSLAA 


3020 


A 


1202 


180 


VSCLPTSCKMITLNNQDQPVPFNSSHPDEYKIAA 
LVFYSCIFnGLFVNITALWWSCTTKKRTTVTIYM 
MNVALVDLIFITvrrLPFPvMFYYAKDEWPFGEYFC 
QILGALTVFYPSIALWLLAFISADRYMATVQPKY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alnnine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidioe, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AKELKNTCKAVLACVGVWlMTLrirrPLLLLYK 

DPDKDSTPATCLKISDUYLKAVNVLNLTRLTFFF 

LEPLFIM1GCYLVIIHNLLHGRTSKLKPKVKEKSIR1 

IITLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 

GAFTTFLMNLSTCLDVILYYIVSKQFQARVISVM 

LYRNYLRSMRRKSFRSGSLRSLSNINSEML 


3021 


A 


27 


1897 


EEFCTWIAVRVGEMETAPKPGKDVPPKKDKLQT 
KRKKPRRYWEEETVPTTAGASPGPPRNKKNREL 
RPQRPKNAmKKSRISKKPQVPKKPREWKNPES 
QRGLSGAQDPFPGPAPVPVEVVQKFCR1DKSRKL 
PHSKAKTRSRLEVAEAEEEETSIKAARSELLLAEE 
PGFLEGEDGEDTAKICQADIVEAVDIASAAKHFD 
LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
, -RWLfflYDNQGffiLHCIRRCDR VTRLEFLPFHFLLA 
TASETGFLTYLDVSVGKIVAALNARAGRLDVMS 
QNPYNAVIHLGHSNGTVSLWSPAMKEPLAK1LC 
HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 
TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDW 
N1WAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKVPAELICLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSEIKMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRKASSHKHTLVQHQSVCSEGGLYECSK 

CEKAFTCKNTLVQHQQIHTGQKMFECSECEESFS 

KKCHLmHKnHTGERPYECSDREKAFIHKSEFIHH 

QRRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQIFNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN ■ 

LIRHRSIHTGDRPYECSECEKSFSRKFILIQHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASLIQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNL1RHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR 
AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 
VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 
TJAAYQRFCSRPPKGFGKYFPNGKNGKKASEPKE 

DSHWWSRFQKGDIPWDDKDFRMFFLWTALFWG 
GVMFYLLLKRSGREITWKDFVNNYLSKGVVDRL 
EVVNKRFVRVTFTPGKTPVDGQYVWFNIGSVDT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end j 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K«Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R-Arginine, S=Serine,. | 
T=Threonioe, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










FERNLETLQQELGffiGENRVPWYIAESDGSFLLS 

Nfl^PTVLIIAFLLYTIRRGPAAIGRTGRGMGGLFSV 

GETTAKVLKDE1DVKFKDVAGCEEAKLEIMEFV , 

NFLKNPKQYQDLGAKIPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCDLFIDEroAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGF>HTnWVILAGTNRPDILD 

PALLRPGRFDRQIFIGPPDIKGRASBFKVHLRPLKL 

DSTLEKDKLARKLASLTPGFSGADVANVCNEAA 

LIAARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

PRGKGLGYAQYLPKEQYLYTKEQLLDRMCMTL 

GGRVSEEIFFGRITTGAQDDLRKVTQSAYAQIVQ 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVRILINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLPSMSALEKSMHLGRLPSRPPLPGSGGSQ 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WAVFTAAHSRVQCRIVALDLRSHGETKVKNPED 

LSAETMAKDVGNVVEAMYGDLPPPIMLIGHSMG 

GAIAVHTASSNLVPSLLGLCMIDWEGTAMDAL 

NSMQNFLRGRPKTFKSLENAIEWSVKSGQIRNLE 

SARVSMVGQVKQCEGITSPEGSKSIVEGIIEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWRIELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRLD 

KDLTIGQMQGKFQMQVLPQCGHAVHEDAPDKV 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
SWKGLSSLLFPLYNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAINLMGFNVEEM 

YEAHAWIQRILSLQNHHHENNHILYL 

SQLQKTSSVSITEHSPGRTELEIEGARADLIEVVM 

NIEDMLCKVQEEMARKKERGLWRSLGQWTIQQ 

QKTQDEMKENIIFLKCPVPPTQELLDQKKQFEKC 

GLQVLKVEKTONE\0,MAAFQRKKKMMEEKLHR 

QPVSHRLFQQVPYQFCNVVCRVGFQRMYSTPCD 

PKYGAGIYFTKNLKNLAEKAKKISAADKLIYVFE 

AEVLTGFFCQGHPLNIVPPPLSPGAIDGHDSVVD | 

NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFIFSK 
SMNESMKNQKEFMLMNARLQLERQLIMQSEMR 
ERQMAMQIAWSREFLKYFGTFFGLAAISLTAGAI 
KXKKPAFLWIWLSFILTYQYDLGYGTLLERMK 
GEAEDILETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


3028 


A 


876 


1226 


AVGKiiPESSSTWVRDKliOHlKoK^ 
DNIKYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFARRTRGRSCRER 
TWMLPSLVSEFLHRD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F<=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K= Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryph»phan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3029 


A 


3 


1731 


FREGRFGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMIKWFWDSAEEGYRTYHMDEYDEDKNP 

SGIINLGTSENKLCFDLLSWRLSQPJDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE 

NWVLNGGASLFSALATVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLELISPQNPLGDVY 

SPEELQEYLVFAKRHRLHVIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

FGTLYTENQDVATAVASLCRYHGLSGLVQYQM 

AQLLRDRDWINQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNK\^LSFGKAFECKEPGWFRFVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 


3030 


A 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMAVST 

VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 

TDSQKDMIEIPLPPWQERTDESIETKRARLLYESR 

KRGMLENCILLSLFAKEHLQHMTEKQLNLYDRLI 

NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 

FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQ1SLQLLCVYTANFPNGCSSL 

CWSSCGQHPVQATHRGAVSNSLMLCILKLASQM 

PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 

LQOTLSLALPKGGNKHLSNLTILWLKLLLNISSGE 

DGQQMILRLLXjCLDLLTEMSKYKHKSSPLLPLLI 

FHNVCFSPANKPKILANEKVITVLAACLESENQN 

AQRIGAAALWALIYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDIP 

LSRPKKKKPR1XNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAPVQRRQKKTRLPLELETSST 

QKKSSSSSLLRNENGDDAEPAEEAVIQKPRRKTK 

KTQPAELQYANELGVEDEDIITDEQTTVEQQSVF 

TAPTGISQPVGKVFVEKSRRFQAADRSELIKTTEN 

roVSMDVKJSWTTRDVALTVHRAFRMIGLFSHG 

FLAGCAVWNIVVIYVLAGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGIEEQILQPWIVVNLWALLVGLS 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEIKA 

SS 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 

VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 

RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

EREKDHSSSRPSSPRPQKASPNGSISSAGNSSRNS 

SQSSSDGSCKTAGEMVFVYENAKEGARNIRTSER 

VTLIVDNTRFWDPSIFTAQPNTMLGRMFGSGRE 

HNFTRPNEKGEYEVAEGIGSTVFRAILDYYKTGn 

RCPDGISIPELREACDYLCISFEYSTIKCRDLSALM 

HELSNDGARRQFEFYLEEMILPLMVASAQSGERE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D^Aspartic Acid, 
E=G!utamic Acid, F«Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine* K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q~Glutamine, R«Arginine, S=Serinc, i 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










CHIWLTDDDWDWDEEYPPQMGEEYSQnYSTK 
LYRFFKYIENRDVAKSVLKERGLKKIRLGIEGYP 
TYKEKVKKRPGGRPEVIYNYVQRPFIRMSWEKE , 
EGKSRHVDFQCVKSKSITNLAAAAADIPQDQLV 
VMHPTPQVDELDILPfflPPSGNSDLDPDAQNPML' 


3034 


A 


3 


1972 


sslaqhrsvavlgwpagwaaararpamqggn 
sgvrkreeegdgagavaappaidfpaegpdpey! 
desdvpaeiqvlkeplqqptfpfavanqlllvsl 
lehlshvhepnplrsrqvfkllcqtfikmgllssf 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISRIQKIRSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRNKLDGQYYAIKKILIKGATKTVCM 

KVLREVKVLAGLQHPNIVGYHTAWIEHVHVIQP 

RADRAAIELPSLEVLSDQEEDREQCGVKNDESSS 

SSIIFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

RNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

HIQMQLCELSLWDWIVERNKRGREYVDESACPY 

VMANVATKJFQELVEGWYIHNMGIVHRDLKPR 

NIFLHGPDQQVKIGDFGLACTDILQKNTDWTNR 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGWLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAPTHPETYTCPK 

MIEMEQAEAQLAELDLLASMFPGENELIVNDQL 

AVAELKDC1EKKTMEGRSSKVYFTINMNLDVSD 

EKMAMFSLACILPFKYPAVLPEITVRSVLLSRSQQ 

TQLNTDLTAFLQKHCHGDVCILNATEWVREHAS 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 

NKCKRKNILEWAKELSLSGFSMPGKPGVVCVEG 

PQSACEEFWARLRKLNWKRILIRHREDIPFDGTN 

DETERQRKFSIFEEKVFSVNGARGNHMDFGQLY 

QFLNTKGCGDVFQMFLWV 


3036 ~ 


A 


1 


"2288" 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

ELSLTNCAVVNEKDFQSGQHVIVRTSPNHRYTFT 

LKTHPSWPGSIAFSLPQRKWAGLSIGQEIEVSLY 

TFDKAKQCIGTMTEEIDFLQKKSIDSNPYDTDKM 

AAEFIQQFNNQAFSVGQQLVFSFNEKLFGLLVKD 

IEAMDPSILNGEPATGKRQKIEVGLWGNSQVAF 

EKAENSSLNLIGKAKTKENRQSIINPDWNFEKMG 

1GGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GDLLYGPPGCGKTLLARQIGKMLNAREPKWNG 

PEILNKYVGESEANIRiaFADAEEEQRRLGANS^ 

LHIIIFDEIDAICKQRGSMAGSTGVHDTWNQLLS 

KIDGVEQLNN1LVIGMTNRPDLIDEALLRPGRLEV 

KMEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

DIKELAVETKNFSGAELEGLVRAAQSTAMNRHI 

KASTKVEVDMEKAESLQVTRGDFLASLENDEKP 

AFGTNQEDYASYIMNGllKWUiJl'V 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFIKICSPDKMIGFSETAKCQAMKKIFDDA 

YKSQLSCVWDDIERLLDYVPIGPRFSNLVLQAL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysiue, LHLeucine, M=Methionine, 
N«Asparagine, P»Proline, Q=GIutamine, R=Arginine, S=Serine, 
T«Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










LVLLKKAPPQGRKLL1IGTTSRKDVLQEMEMLNA 
FSTTIHWNIATGEQLLEALELLGNFKDKERTTIA 
QQVKGKKVWIGIKKLLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 . 


A 


1 


1347 


MLDTGSEHLNRELKALP ALQS AGSEGQNG S AESL 

GEGGTRDSDRARRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVTOPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRRILVRDAKGTIREIVLPKGLDLDRPKRTRTFFT 

AEQLYRLEMEFQRCQYWGRERTELARQLNLSE 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 

FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 

ASHRGTSLGDPRNSSPRLNPLSS A SA SPPLPPPLP 

AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 

SASSCKKANT 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 

RLETAPSLLLSRMACVISGWALSRGARTWTWAT 

PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 

LPNHLTPPFLYKHLGSVPPSHAVRSPLISHSVNILA 

LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 

ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 

LKKIFQDREAAATTGVSRDLCYVKELGVRGNVL 

RFLPDQGFFLYPKXISQASSCLQKLLYFNLSAIKE 

REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 

PHVWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 

DVAKDWNDNPRKNFGLFLEILVKEDRDSGVNFQ 

PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 

APWKLSCKNLCHRHQLFINFRDLGWHKWILAP 

KGFMANYCHGECPFSLTISLNSSNYAFMQALMH 

AVDPEIPQAVCPTKLSPISMLYQDNNDNVILRHY 

EDMWDECGCG 


3040 


A 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 

LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 

SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 

SFLNVLAGALFGPWLGLLLCCVLTSVGATCCYL 

LSSIFGKQLWSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLSAPILNIPIVQFFFSVLI 

GLIPYNFICVQTGSILSTLTSLDALFSWDTVFKLL 

AIAMVALIPGTLIKKFSQKHLQLNETSTANHIHSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 

LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 

KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKJEDNPKWSMVDVQFVRMMKRFIPLAELKS 

vita a uv a TnriDi vxr\jr\/T TTTD C\J) T QTOPT TOPK"P 

DFVLSLEEKEPS i 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 
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SEQ n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
J=Isoleucine, K=Lysine, L=Leuclne, M-Metbionine, 
N=Asparagine,P=Proline, Q=Glutamine,R=Arginine, S=Serine, | 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKKLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARI^LRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF ' 

DFVLSLEEKEPS < 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 

ASVIVGHPLDTVKTRLQAGVGYGNTLSCIRWY 

RRESMFGFFKGMSFPLASIAVYNSWFGVFSNTQ 

RFLSQHRCGEPEASPPRTLSDLLLASMVAGWSV 

GLGGPVDLIKIRLQMQTQPFRDANLGLKSRAVAP 

AEQPAYQGPVHCITTIVRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVFLSEWITPEACTGPSPCAV 

WLAGGMAGAISWGTATPMDVVKSRLQADGVY 

LNKYKGVLDCISQSYQKEGLKWFP.GIT\^NAVR 

GFPMSAAMFLGYELSLQAIRGDHAVTSP 


3044 


A 


41 


1316 


PPLGAGAGIHARSPHPARRLRLTAAGVGGRASG 

LLPTPWRRHHGPSGAAPYPAARLWQGPWRCRR 

PQPMAQRYDELPHYPGIADGPAALAGFPEAVPA 

APGPYGPHRPPQPLPPGLDSDGLKRDKDEIYGHP 

LFPLLALGFEKCELATCSPRDGAGAGLGTPRGGD 

VCSSDSFNEDNTAFAKQVCSERPFSSNPELDNLM 

IQAIQVLRFHLLELEKGKMPIDLVIEDRDGGCRE 

DFEDYPAPCPSLPDQNNIWIRDHEDSGSVHLGTP 

GPSSGGLASQSGDNSSDQGVGLDTSVASPSSGGE 

DEDLDQEPRRNKKRGIFPKVAT^^MRAWLFQHL 

SHPYPSEEQKKQLAQDTGLTILQVNNWFINARRR 

IVQPMDDQSNRTGQGAAFSPEGQPIGGYTETEPH 

VAFRAPASVGMSLNSEGEWHYL 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHACQV 

LILKHTHASLSLPSCQECFPSSIPSASHMVSHPHPP 

PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 

WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 

KTYDLTRYLEHQLRSLAGTYLNYLGPPFNEPDFN 

PPRLGAETLPRATVDLEVWRSLNDKLRLTQNYE 

AYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQ 

GLLGSIAGVMAALGYPLPQPLPGTEPTWTPGPAH 

SDFLQKMDDFWLLKELQTWLWRSAKDFNRLKK 

KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYICTHICICAYRGIHIDVYLYMCIYIfflWI 
HTYLCVHIYVYVYICTmCMCIHTYVYVYTYMY 
VYTYICLCVYICLCVHIYLCVYIHMYMCTHICMC 
IHTYVHMCICVYIHMYTCVYyYTYTCVY^ 


3047 


A 


811 


132 


SLDLLGPIGILQEGRDPGTQGPQEKEKQMPASPM 

NTDAHLDINFKEGLKKERSYTGQFEANVRDEER 

QCGCGWPDSLLMKVLSQRLDQQDCIQKGWVL 

HGWRDLDQAHLLNRLGYNPNREFFLNVPFDSI 

MERLTLRJUDPVTGERYHLMYKPPFIMEIQARLL 

QNPKDAEEQVKLKMDLFYRNSADLEQLYGSAIT 

LNGDQDPYTVFEYIESGIINPLPKKIP 


3048 


A 


2 


U66 


RPRRGQGLVQEVQTENVTVAEGGVAEITCRLHQ 
YDGSIVVIQNPARQTLFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIAT 
LTVL V APENP VVE VREQ A VEG GE VELSCL VPRSR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 

VRFRVDRKDDGGIIICEAQNQALPSGHSKQTQYV 

LDVQYSPTARIHASQAWREGDTLVLTCAVTGN 

PRPNQIRWNRGNESLPERAEAVGETLTLPGLVSA 

DNGTYTCEASNKHGHARALYVLWYGESRLRPT 

EGGGGAPDPG A WEAQTS VPYAIV GGELALLVFL 

nCVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 

REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRRKGRASEHKDQLSRLKDRDPEFYKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRWRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEVVQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKD3SRlvlLQPSS3PbWGKLR\^II^YLGSAIQL 

VSCLSETTVLAAVLRHISVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPGVAYQHAFLYIRQLAIHLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVnGCIKLPTARFYPLRMHCIRALT 

LLSGSSGAFIPVLPFILEMFQQVDFNRKPGRMSSK 

PINFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EISGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERGILRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYIKSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCGSGCGGCSSSCGGCGSRCYVPVCCCKPVC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCKPCCCSSGCGSSCSQSSCCKPCCCSS 

GCGSSCCQSSCCKPYC^ 

CCQSSCYKPCCCQSSCCVPVCCQCKI 


3051 


A 


175 


4330 


NIPRWNFQGKSFGWLVHFSSEEVDMASDSPARS 

LDEIDLSALRDPAGIFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVMDVTGDEEEEIKQEINMLKKY 

SHHRNIATYYGAFIKXNPPGMDDQLWLVMEFCG 

AGSVTDLIKNIXGYTLKEEWIAYICREILRGLSHL 

HQHKVIHRDKGQNVLLTENAEVKLVDFGVSAQ 

LDRTVGRRNTFIGTPYWMAPEYIACDENPDATY 

DFKSDLWSLGITAIEMAEGAPPLCDMHPMRALF 

LIPRNPAPRLKSKKWSKKFQSFIESCLVKNHSQRP 

ATEQLMKHPFIRDQPNERQVRIQLKDHIDRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSILNLPGE 

STLRRDFLRLQLANKERSEALRRQQLEQQQREN 

EEHKRQLLAERQKRIEEQKEQRRRLEEQQRREKE 

LRKQQEREQRRHYEEQMRREEERRRAEHEQEYI 

RRQLEEEQRQLEILQQQLLHEQALLLEYKRKQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYKEGMSPSEKPAWAKEVEERSRLNRQS 
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SEQ10 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine OCysteine, D=Aspartic Acid, 
£>=Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, (^Methionine, 
N«Asparagine, P=ProIinc, Q=Glutamine, R«=Arginine, S=Serine, | 
^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
\~possible nucleotide insertion 










SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRIEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNGSALGPRLGSQPIRASNPDLRRTEPILESi 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDITRPS 

RPASYKKAIDEDLTALAKELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSEILCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFOOMDVLEG 

LIWLVTISGKJKNKLRVYYL^ 

EKKQGWITVGDLEGC1HYKVVKYERIKFLVIALK 

NAVEIYAWAPKPYHKFMAFKSFADLQHKPLLVD 

LTVEEGQRLKVIFGSHTGFHVIDVDSGNSYDIYIP 

SmQGNITPHAIVILPKTDGMEMLVCYEDEGVYV 

NTYGRITKDVVLQWGEMPTSVAYIHSNQIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 

KLEASAGDPAGSEQEEEGSGGDSEDDGFLDSSA 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 

PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 

RSQIAHALKLSEVQVKIWFQNRRAKWKRIKAGN 

VSSRSGEPVRNPKIWPIPVHVNRFAVRSQHQQM 

EQGARP 1 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTVVAAVQAIERK 

VEIHSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NFW1LRLPPGIKGDEPKVPVAFDDVSIYFSTPEWE 

KLEEWQKELYKNIMKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSW1KQEEEPQVGAPPESKESDVYKSTYADEE 

LVIKAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

KISLLLHQRGHAQERPFSCPQCGIDFNGHSAJLERH 

QMIHTGERPYPCTDCSKSFMRKEHLLNHRRLHT 

GERPFSCPHCGKSFIRKHHLMKHQRIHTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

GQPPNPPGPLITGLETSGLGVNTEGLETNQWYGE 

GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFWGKGEPSAVR 
EKLGKAGFAAASGPGGRPGAERASTVLNILHLT 
AESRWEPNACNRVSSSPAGVGPLDLPVGPLLYFF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
B>=Glutamic Acid, F=Pheny!alanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLRLKDILHLAEHQTTHPRQKPFVCE 

AYVKGSEFSANLPRKQVQQNVHNPIRTEEGQAS 

PVKTCRDHTSDQLSTCREGGKDFVATAGFLQCE 

VTPSDGEPHEATEGVVDFHIALRHNKCCESGDAF 

NNKSTLVQHQRIHSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGBCPYECCECGKFFSQHSSLVKHRR 

VHTGESPHVCGDCGKFFSRSSNLIQHKRVHTGEK 

PYECSDCGKFFSQRSNLIHHKRVHTGRSAHECSE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

HIASLIQHQIVHTGERPHGCGECGKAFIRSSDLMK 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKFFNQSSSLNNHRRLHTGERPYE 

CSECGKTFP.QP^NLRQHLKVHBLPDPJPYECSECG 

KAFNQRPTLIRHQKIHIRERSMENVLLPCSQHTPE 

ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQVVEASRDQLVAGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AWGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 

PGITKVPVGDQPPDIEYQIRMIMQF1TRENCLILA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGVVNRSQ 

KDIDGKKDIKAAMLAERKFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 

EEHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRIEGSGDQVDTLELSGGAKINRIFHERFPFEIV 

KMEFNEKELRREISYAIKNIHGIRTGLFTPDMAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERJVANHIREREGKTKDQVLLLI 

DIQVSYINTNHEDFIGFANAQQRSSQVHKKTTVG 

NQVBRKGWLTISNIGIMKGGSKGYWFVLTAESLS 

WYKDDEEKEKXYMLPLDNLK VRD VEKSFMS SK 

HIFALFNTEQRNV YKD YRFLELACDSQED VDS W 

KASLLRAG VYPDKS VGNNKAENDENG Q AENFS 

MDPQLERQVETIRNLVDSYMSIINKCIRDLIPKTI 

MHLMI^^ S ^V^CDFINSELLAQLYSSEDQNTLMEES 

AEQAQRRDEMLRMYQALKEALGI1GDIGTATVS 

TPAPPPVDDSWIQHSRRSPPPSPTTQRRPTLSAPL 

ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

SSSDSFGAPPQVPSRPTRAPPSVPSRRPPPSPTRPTI 

IRPLESSLLD 


3056 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WhTOVACHTTMYFMCEFDKKNM 


3057 


A. 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3058 


A 


3363 


2525 


FLVKLILIILCRCLHSLSRSVQQLRTSFQDHAVWK 
PLMKVLQNAPDEILWASSMLCNLLLEFSPSKEPI 
LESGAVELLCGLTQSENPALRVNGIWALMNMAF 
QAEQKIKADBLRSLSTEQLFRLLSDSDLNVLMKT . 
LGLLRNLLSTRPHIDKIMSTHGKQIMQAVTLILEG 
EHNIEVKEQTLCILANIADGTTAKDLIMTNDDILQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence . 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=lsoleudne, K=Lysine, l/=Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=GJutamine, R=Arginine, S=Serine, 
T=Threonine, V«Va1ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=posslbIe nucleotide deletion, 
\=possible nucleotide insertion 










KIKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKLRDMGIWILHKLSQSPDSNLCDKAKMA 
LQQYLA 


3059 


A 


679 


167 


SSWPSLSSQMHFPSFHLHVAAHY GRDSFVRLLLE 

FKAEVDPLSDKGTTPLQLAIIRERSSCVKILLDHN 

AN1DIQNGFLLRYAVIKSNHSYCRMFLQRGADTN 

LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 

TNTRNYEGQTPLAVSISISGSSRPCLDFLQEVTSM 


3060 


A 


30 


234 


PPLQLDMDPNCYCADGDSCTCAGSCKCKECKCT 

SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 

A 


3061 


A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAIIVPIPKSHEAEAEPSEPR 

SAEVTRKPKAAWSVNKRPKKETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGIEEAITAVGSFILKANELLQ 

VIDSSMKNEKAFFRWL^ 

KMTQKDITFVAEFLTEHFNEAPDLYNRKGKYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPLLFPYYPRKSLHFVKJ^RMENHDQCLQ 

KPADVIGKSMNQAICIPLYRDTRSEDSTRRLFKFP 

FLWNNKTSNLHYLLFTILEDSLYKMCILRRHTDIS 

QSVSNGLIAIKFGSFTYATTEKVRRSIYSCLDAQF 

YDDETVTWLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSAJPTRTMHFEKH 

WRLLESMKAQYVAGNGFRKVSCVLSSNLRHVR 

VFEMDIDDEWELDESSDEEEEASNKPVKIKEEVL 

SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 


A 


50 


849 


DKMPSEFAYQSSEVDWCESNFQYSELVAEFYNTF 

SNIPFFIFGPLMMLLMHPYAQKRSRYIYVVWVLF 

MEGLFSMYFHMTLSFLGQLLDEIAILWLLGSGYS 

IWMPRCYFPSFLGGNRSQFIRLVFITTVVSTLLSFL 

RPTVNAYALNSIALHILYIVCQEYRKTSNKELRH 

LIEVSVVLWAVALTSWISDRLLCSFWQRIHFFYL 

HSIWHVLISITFPYGMVTMALVDANYEMPGETL 

KVRYWPRDSWPVGLPYVEIRGDDKDC 


3064 


A 


1523 


925 


AATMADGQMPFSCHYPSRLRRDPFRDSPLSSRLL 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPEELM\^TKDGYVEVSGKHEEKQ 

QEGGIVSKNFTKKIQLPAEVDPVTVFASLSPEGLL 

IIEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

LVRSTGPGGSFAKHMVAQCVSPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVIE 

AVLAGIACYAKTSSLTKAKEVAEQTLGSGLDSFE 

LIPFKAALRSKMTFHIHAVNNQGRIVPLDSEDSLS 

FVKTACMAVYDIPDLLGGNGCLGSWFSESFLTS 

QILVKEKDGTVTTETSSVVLTAAVPRFCSWLVED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

SSNLQSWPEEGNVHFFSSGLLFSHCRHGSUISKD 

HMNSISFYDGDSTSTVAALLIDFKSSLLPHLPVHF 

HGSSNFLMIALFPKSKIYQAFYSEVFSLWKQQDN 

SGISLKVIQEDGLSVEQKRLHSSAQKLFSALSQPA 

GEKRSSLKLLSAKLPELDWFLQHFAISSISQEPVM 

RTHl^VLLQQAEINTIHRIESDKVUSIVTGLPGCH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine,f 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










ASELCAFLVTLHKECGRWMVYRQIMDSSECFHA 

AHFQRYLSSALEAQQNRSARQSAYIRKKTRLLV 

VLQGYTDVroVVQALQTHPDSNVKASFTIGAITA 

CVEPMSCYMEHRPLFPKCLDQCSQGLVSNVVFT 

SHTTEQRHPLLVQLQSLIRAANPAAAFILAENGIV 

TRNEDIELILSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQICVWFGRPLEKTRFVAKCKA 

IQSSIKPSPFSGN1YHILGKVKFSDSERTMEVCYNT 

LANSLS1MPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSIHVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

QQEYHDLFELKP 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VEFWAPIMKWGLVCAGI^DMARPAEKLSTAQS 

AVLMATGFIWSRYSLVIIPKNWSLFAVNFFVGAA 

GASQLFRIWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEGWSKAAKLQGRKTKEGLIGLLQEGOTTVLVE 

VNCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMILKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHWGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSWDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 




NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSWNA 

PTPYIKAFYNESWERRHGRPEDPDTLTLLWSVTV 

SIFAIGGLVGTLIVKMIGKVLGRKHTLLANNGFAJ 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVIVVPAVVQLLSLPFLP 

DSPRYLLLEKHNEARAVKAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQWT 

VIVTMACYQLCGLNAIWFYTNSIFGKAGIPPAKIP 

YVTLSTGGIETLAAVFSGLVIEHLGRRPLLIGGFG 

LMGLFFGTLTITLTLQDHAPWVPYLSIVGILAIIAS 

FCSGPGGIPFILTGEFFQQSQRPAAFHAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQAFSKRNKAYPPEEKIDSAV 

TDGKINGRP 


• - 




--- 




3069 


A 


861 


300 


AAGAVVSAMPKAKGKTRRQKFGYSVNRKRLNR 

NARRKAAPRffiCSHIRHAWDHAKSVRQNLAEMG 

LAVDPNRAVPLRKRKVTCAMEVDIEERPKELVRK 

PYVLNDLEAEASLPEKKGNTLSRDLIDYVRYMV 

ENHGEDYKAMARDEKNYYQDTPKQIRSKINVY 

KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVITVGPRGPLLVQDVVFTD 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










EMAHFDRERIPERVVHAKGAGAFGYFEVTHDIT 

KYSKAKVFEfflGKKTPIAVRFSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGIPDGHRHMNGYGSHTFKLVNANG 

EAVYCKFHYKTDQGIKNLSVEDAARLSQEDPDY 

GIRDLFNA1ATGKYPSWTFYIQVMTFNQAETFPF 

NPFDLTKVWPHKDYPLIPVGKLVLNRNP\n^WA 

EVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPDT 

HRHRLGPNYLHBPVNCPYRARVANYQRDGPMC 

MQDNQGGAPNYYPNSFGAPEQQPSALEHS1QYS 

GEVRRFNTANDDNVTQVRAFYVNVLNEEQRKR 

LCENIAGHLKDAQinQKKAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


i 

A 

A 


1187 


■SLG-WLERPPALSRAAGDGARM*SGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR 

AMTGNAGEWCLMESDPGVFTELIKGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSVVQDSRLDTIFFAKQVINNACATQAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

SDVIRQVHNSFARQQMFEFDTKTSAKEEDAFHF 

VSYVPVNGRLYELDGLREGPIDLGACNQDDWIS 

AVRPVIEKR1QKYSEGEIRFNLMAIVSDRKMIYEQ 

KIAELQRQLAEEEPMDTDQGN SMLS AIQSEVAK 

NQMLIEEEVQKLrdlYKIEMRRKHNYLPFIMELL 

KTLAEHQQLIPLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLHISG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQNhmHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIVWLEREERARQHYEKH 

LEERKKRLEEQRQKEERRRAAVEEKRRQRLEED 

KERHEAWRRTMERSQKPKQKHNRWSWGGSLH 

GSPSIHSADPDRRSVSTMNtSKYVDPVISKRLSSS 

SATLLNSPDRARRLQLSPWESSVVNRLLTPTHSF 

LARSKSTAALSGEAVIPICPRSASCSPHMPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRIIHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVKAAPAQVRPPSPGN 

IRPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAREQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

EARVREEAERVRQEREKHFQREEQERLERKKRL 

EEIMKRTRRTEATDKXTSDQRNGDIAKGALTGG 

TEVSALPCTTNAPGNGKPVGSPHWTSHQSKVT 

VESTPDLEKQPNENGVSVQNENFEEHNLPIGSBCP 

SRLDVTNSESPEIPLNPILAFDDEGTLGPLPQVDG 

VQTQQTAEVI 


3073 


A 


67 


2415 


PPRVCRDHVCLICWDPIAGTGGSRSTMPALPLDQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K-Lysine, LF=Leucine, M=Methionine, 
N°Asparagine, PHProIine, Q=Glutamine, R=Arginine i S=Serine, ( 
T=Threonine, V«VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, * c =Stop codon, /^possible nucleotide deletion, 
V^possible nucleotide insertion 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPKDNIPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKFDEGVAS 

APEVVDMQKRLHRSWLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPKILDLCVLFGKGNSPLLQ ( 

KMIGNIFTQQPSYYSDLDETLPTILQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SFYEAAIPEMESAIKKRRLEDSKLLGDLWQRLSH 

SRKKLMEIFHIILNQICLLPILESSCDNIQGFIEEFL 

QEFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

JuxJrL 1K1AI LLA^A V eoA W liO V UisJnJvA 1 IJAJSJJro V 

IEEPNGEPNGVTVTAEAVSQASSHPENSEEEECM 
GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 
LACLEYYHYDPEQVINNILEERLAPTLSQLDRNL 
DREMKPDPTPLLTSRHNVFONDEFDVFSRDSVDL 










SRVHKGkSTOKEENTRSLLNDKRAVAAQRQRYE 

QYSVWEEVPLQPGESLPYHSVYYEDEYDDTYD 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 

GQEEDDDDEEDDADEEAPKPDHFVQDPAVLREK 

AEARRMAFLAKKGYRHDSSTAVAGSPRGHGQS 

RETTQERRKKEANKATRANHNRRTMADRKRSK 

GMIPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKCAKDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEWEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEEDRMVIDLEKQIEKRDKYSRRR 

PYNDDADEDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 

GLLQGQVAIVTGGATGIGKArVKELLELGSNWI 

ASRKLERLKSAADELQANLPPTKQARVIPIQCNIR 

NEEEVNNLVKSTLDTFGKINFLVNNGGGQFLSPA 

EHISSKGWHAVLETNLTGTFYMCKAVYSSWMK 

KHGGSIVMIVPTKAGFPLAVHSGAARAGVYNLT 

KSLAFEWACSGIRINCVAPGVIYSQTAVENYGSW 

GQSFFEGSFQKIPAKRIGVPEEVSSWCFLLSPAA 

SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 

GDLSWKKMKETFKEKAKL 


3078 


A 


2 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGKKQMGYMGEMEVQGPTRES 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
l^lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y«=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










GQSLPPQKJCAYLSHLSTGSGHIEGDWAGRNRKL 
LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREY 
PSIRDKRSRLIEGYTGPFKVETLKYHAKSKAHMF 
CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 
TADCPEFYPPGPLGGFDSMAELLPSSRAELEDPGG 
DGAIPAMYLDCISDLRQKEITDGIHSSSDINILYN 
DAVESCIQDPSAEGLSEEVPWFEELPWFEDVA 
VYFTREEWGMLDKRQKELYRDVMRMNYELLAS 
LGPAAAKPDLISKLERRAAPWIKDPNGPKWGKG 
RPPGNKKMVAVREADTQASAADSALLPGSPVEA 
RASCCS SSICEEGDGPREJKRTYRPRSIQRS WFGQ 
FPWLVIDPKETKLFCSACIERPNLHDKSSRLVRG 
YTGPFKVETLKYHEVSKAHRLCVNTVEIKEDTPH 
TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 
FEKILQLLQSTGTVILGKYRNRTACTQFIKYISETL 
KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 
YFKQMEVKESYITLAPLYSETADGYFETIVSALD 
ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF I 
QEVIPQLLPVHCVAHRLHLAWDACGSIDLVKK 
■ CDRHIRTVFKFYQSSNKRLNELQEGAAPLEQEIIR 
LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 
RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 
LDFLSIYRPLSEVCQKEIVLITEVNATLGRAYVAL 
ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 
EQRFQADRERTVLTGIEYLQQRFDADRPPQLKN 
MEVFDTMAWPSGEELASFGNDDILNLARYFECSL 
PTGYSEEALLEEWLGLKTIAQHLPFSMLCKNALA 
QHCRFPLLSKLMAVWCVPISTSCCERGFKAMN 
RIRTDERTKLSNEVLNMLMMTAVNGVAVTEYD 
PQPAIQHWYLTSSGRRFSHVYTCAQVPARSPASA 
RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 
CIMEPPERLL YPHTS QE APGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAEERAALERSKAIEKNLKEDGISAA 

KDVKLLLLGAGESGKSTIVKQMKIIHEDGFSGED 

VKQYKPVVYSNTIQSLAAIVRAMDTLGIEYGDK 

ERKADAKMVCDVVSRMEDTEPFS AELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

AADYQPTEQDILRTRVKTTGIVETHFTFKNLHFR 

LFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYD 

QVLHEDETThniMHESLKLFDSICNNKWFTDTSII 

LFLNKKDIFEEKIKKSPLTICFPEYTGPSAFTEAVA 

YIQAQYESKNKSAHKEIYSHVTCATDTNNIQFVF 

DAVTDVIIAKNLRGCGLY 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMADQPKPISPLKNLLA 

GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 

MYSGTFDCFRKTLFREGITGLYRGMAAPHGVTP 

MFAVCFFGFGLGKKLQQKHPEDVLSYPQLFAAG 

MLSGVFTTGIMTPGERIKCLLQIQASSGESKYTGT 

LDCAKKLYQEFGIRGIYKGTVLTLMRDVPASGM 

YFMTYEWLK^IFTPEGKRVSELSAPRILVAGGIA 

GBFNWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 

RELIRDEGVTSLYKGFNAVMIRAFPANAACFLGF 

EVAMKFLNWATPNL 


3081 


A 


3 


1996 


IMADMEDLFGSDADSEAERKDSDSGSDSDSDQE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C«=Cystefne, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, D=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=3top codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTDDEERPQLS ' 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRIEVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENTIRWRIRRDEEGNEI 

KESNARJVKWSDGSMSLHLGNEVFDYYKAPLQG 

DHNHLFIRQGTGLQGQAVFKTKLTFRPHSTDSAT 

HRKMTLSLADRCSKTQKIRILPMAGRDPECQRTE 

MIKKEEERLRASIRMS.QQRRMREKQHQRGLSAS 

YLEPDRYDEEEEGEESISLAAIKNRYKGGIREERA 

RIYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 

FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQ Y AEKKAKKPAL VAKS SILLDVKP WDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKI 


3083 


A 


.3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KI WFDKFK YDD AERRFYEQMNGPV AG A SRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELVVRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQ Y AEKKAKKPAL VAKS SILLDVKP WDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCWEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKI 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPWGAPGMGSVSTEPPDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Add, 
&=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=JLysine, L^Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,A=possible nucleotide deletion, 
possible nucleotide insertion 










EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQN1IPSVTRSVSVPDTGSIWELQ 

FTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQ QQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRARNNTHSNLHTSIGNSVWGSINTG 

SDLVSSIWSNADTKNSNMGF\^DAVKEVGPRN 

ST^OQ^NNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

!XrER\MRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPVVGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Prollne, Q=Glutamine, R=Arginine, S^Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STOKNKl^ASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAKi 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKXKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLLPL 

LEAQBPLCANLVPVPITNATLDRTTGKWFYIASAF 

RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 

RQDQCIYNTTYLNVQRENGTISRYVGGQEHFAH 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TKEQLGEFYEALDCLRIPKSDVVYTDWKKDKCE 

PLEKQHEKERKQEEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

VVRRCVKKTSTQEYAAKIINTKKLSARDHQKLE 

REARICRLLKHPNIVRLHDSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQILESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAVKLADFGLAIE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGKPVD 

IWACGVILYTLLVGYPPFWDEDQHKLYQQIKAG 

AYDFPSPEWDTVTPEAKNLINQMLTINPAKRITA 

DQALKHPWVCQRSTVASMMHRQETVECLRKFN 

ARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

X^QSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 

NATDGDCGSTESCNTTTEDEDLKVRKQEIIKITEQ 

LIEAINNGDFEAYTK1CDPGLTSFEPEALGNLVEG 

MDFHKFYFENLLSKNSKPIHTTILNPHVHVIGED 

AACIAYIRLTQYIDGQGRPRTSQSEETRVWHRRD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 

QLKWSAELARLGESIMDGKQGGMDGSKPAGPR 

DFPGIRLLSNPLMGDAVSDWSPMHEAAIHGHQL 

SLRNLISQGWAVNHTADHVSPLHEACLGGHLSC 

VKILLKHGAQVNGVTADWHTPLFNACVSGSWD 

CVNLLLQHGASVQPESDLASPIHEAARRGHVEC 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 

KKLLESGADVNQGKGQDSPLHAVARTASEELAC 

LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

LEREGPPSLMQLCRLRIRKCFGIQQHHKITKLVLP 

EDLKQFLLHL 


3089 


A 


73 


432 


DMAGLMTIVTSLLFLGVCAHHIIPTGSVVLPSPCC 
MFFVSKRIPENRWSYQLSSRSTCLKAGVIFTTKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 

RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 

RAVSHTDVTKKDLKVCVEFDGESWRKRRWIEV 

YSLLRRAFLVEHNLVLAERKSPEISERTVQWPAIT 

YKPLLDKAGLGSITSVRFLGDQQRVFLSKlJLLisJ' 

IQDVNSLRLSLTDNQIVSKEFQALIVKHLDESHLL 

KGDBCNLVGSEVKIYSLDPSTQWFSATWNGNPA 

SKTLQVNCEEIPALKIVDPSLIHVEWHDNLVTC 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyla1anine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L°Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threoninc, V=Va1ine, W=Tryptophan, Y=Tyrosine, 
X»Unknown, *«=Stop.codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










GNSAR1GAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKEILLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKIPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKILTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQNLKESSVK 

VDNESCCSRSNNrOQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCVNWAQLPKCRECRLDSLRKD 

KEQQKDSPVFCRFFHFRRLQFNKHGVLRVEGFLT 

P^YDNEAIGLWLPLTKNVVGIDLDTAKYILANI 

GDHFCQMVISEKEAMSTffiPHRQVAWKRAVKG 

VREMCDVCDTTEFNLHWVCPRCGFGVCVDCYR 

MKRKNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQ1IPGKALYDVGDIVHSVRAKWGIKANCPCSN 

ROFKLFSKPASKEDLKOTSLAGEKPTLGAVLQQ 

NPS VLEPA A VGGEAASKPAG SMKPACPASTSPLN 

WLADLTSGNVNKENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTELTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPKILDDIFASLVQNKTTSDLSKR 

PQGLTIKPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKJEFGEQEVDLVNCRTNEIITGATVGDFWD 

GFEDVPNRLKNEKEPMVLKLKDWPPGEDFRDM 

MPSRFDDLMANEPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

DAANVMVYVGIPKGQCEQEEEVLKTIQDGDSDE 

LTIKRFIEGKEKPGALWHIYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDVVFIPAGAPHQVHNLYSC 

IKVAEDFVSPEHVKHCFWLTQEFRYLSQTHTNHE 

DKLQVKNVIYHAVKDAVAMLKASESSFGKP 


3091. 


A 


97 


1838 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKNYVNGHCTKYEPWQLIAWSVVWTLLI 

VWGYEFVFQPESLWSRITCKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKNMSFLKVDKEYVKALPSQG 

LSSSA VLEKLKEYSSMD AFWQEGRASGTVYSGE 

EKLTELLVKAYGDFAWSNPLHPDIFPGLRKIEAEI 

VRIACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DIAreKGIKTPEIVAPQSAHAAFNKAASYFGMKI 

WWLTKMMEVDVRAMRRAISRNTAMLVCSTP 

QFPHGVTOPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSISADTHKYGY 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGIYAS 

PTIAGSRPGGISAACWAALMHFGENGYVEATKQI 

IKTARFLKSELENDCGIFVFGNPQLSVIALGSRDFD 

IYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKDIRESVTQIMKNPKAKTTGMGAIYG 

MAQTTVDRNMGAELSSVFLDSLYSTDTVTQGSQ 

MNGSPKPH 


3092 


A 


79 


2652 


LCSQNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 

RAMKIQKKLTGCSRLMLLCLSLELIXEAGAGNIH 

YSVPEETDKGSFVGNIAKDLGLQPQELADGGVRI 

VSRGRMPLFALNPRSGSLITARRJDREELCAQSM 

PCLVSFMLVEDKMKLFPVEVEIIDI>n)NTPQFQL 
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SEQ ED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S«Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possibIe nucleotide insertion 


- ■> • 










eelefkmneittpgtrvslpfgqdldvgmnslqs 

yqlssnphfsldvqqgadgpqhpemvlqspldr 

eeeavhhliltasdggepvrsgtlriyiqvvdan 

dnppaftqaqyhinvpenvplgtqllmvnatdp 

degangevtysfhnvdhrvaqifrldsytgeisn 

kepldfeeykmysmevqaqdgaglmakvkvli 

kvldvndnapevtitsvttavpenfppgtiialisv 

hdqdsgdngyttcfipgnlpfkleklvdnyyrl' 

vtertldrelisgynitttaidqgtpalstethisl 

lvtdindnspvfhqdsysayipennprgasifsvr 

ahdldsnenaqitysliedtiqgaplsaylsinsd 

tgvlyalrsfdyeqfrdmqlkvmardsgdppls 

snvslslflldqndnapeilypalptdgstgvel 

aprsaepgylvtkvvavdrdsgqnawlsyrll 

kasepglfsvglhtgevrtaralldrdalkqsl 

wavqdhgqpplsatvtltvavadripdiladlg 

slepsakpndsdltlylvvaeaavscvflafviv 

llahrlrrwhksrllqasggglastpgshfvgv 

dgvraflqtyshevsltadsrkshlefpqpnyad 

tlisqescekkgflsapqslledkkepfsqvnfcd 

ecisyleknns 




3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNIMDQMPPYY 

AASHKLIALAICKLIHITIEPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRD\HFNMFCYLGPHLSHDPI 

LFAKVVRIGKSFMKEFQSDGSKQEDKEKTEVILS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTED 

RAKYIMKRLTKENVKPSGRQIGKLSHSNPTBLFD 

YVCFEILSQIQKYDNLITPWDSLKYLTSLNYDVL 

ACILSNCIffiALANPEKERMBCHDDTTISSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LILKEVVQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQ1RNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGKLYDQCH 

DTL VQFGGFLA SNLSTEDYIKRVPSIDVLCNEFHT 

PHDAAFFLSRPMYAHfflSSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDI^VPHTSYEREVNKLK 

VQMKAIDDNQEMPPNKKKKEKERCTALQDKLL 

EEEKXQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITKFLQLCIFPRCIFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDIIYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTJL 

RATGFDGGNKADQLDYENFRHWHKWHYKLT 

KASVHCLETGEYTHIRNILIVLTKILPWYPKVLNL 

GQALERRVHKICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

NKASSTTPKGNSSNGNSGSNSNKAVKENDKEKG 

KEKEKEKKEKTPATTPEARVLGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEKAKDE 

KFKTTVPNAESKSTQEREREKEPSRERDIAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDIPEPEREQKR 

RKIDTHPSPSHSSTVKDSLIELKESSAKLYTNHTPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
EXSIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKKDEKDR 

KERKRDHSNNDKEWPDLTKRRKEENGTMGVSK 

HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 

KSEKMDIGSSGGKKESRHDKEKIEKKEKRDSSGG 

KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTREPSRRGAGAVQAEVSERLAMAGPQQQ 

PPYLHLAELTASQFLEIWKHFDADGNGYIEGKEL 

ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 

KYDKNSDGKIEMAELAQILPTEENFLLCFRQHVG 

SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 

KKANRPYDEPKLQEYTQTILRMFDLNGDGKLGL 

SEMSRLLPVQENFLLKFQGMKLTSEEFNAIFTFY 

DKDRSGYIDEHELDALLKDLYEKNKKEMNIQQL 

ThmiKSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTLASSVVMGLVGTYSCFWTKYMNHLTVHN 

REVLYELIEKRGPATPLITVSNHQSCMDDPHLWG 

ILKLRHIWNLKLMRWTPAAADICFTKELHSHFFS 

LGKCVPVCRGAEFFQAENEGKGVLDTGRHMPG 

AGKRREKGDGVYQKGMDFILEKLNHGDWVHIF 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPULPLW 

HVGMNDVLPNSPPYFPRFGQKITVLIGKPFSALP 

VLERLRAENKSAVEMRKALTDFIQEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 

EAQPEWLRAEVKRLSHELAETTREKIQAAEYGL 

AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 

GQAHTNHKKVAADGESREESLIQESASKEQYYV 

RKVLELQTELKQLRNVLTNTQSENERLASVAQE 

LKEINQNVEIQRGRLRDDIKEYKFREARLLQDYS 

ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 

EETEYLNSQLEDAIRLKEISERQLEEALETLKTER 

EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKF 

SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 

TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 

QMEREKAGLLATLQDTQKQLEHTRGSLSEQQEK 

VTOLTENLS ALRRLQASKERQTALDNEKDRDSH- 

EDGDYYEVDINGPEDLACKYHVAVAEAGELREQ 

LKALRSTHEAREAQHAEEKGRYEAEGQALTEKV 

SLLEKASRQDRELLARLEKELKKVSDVAGETQG 

SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 

VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 

LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 

PRREPMNIYNLIAIIRDQIKHLQAAVDRTTELSRQ 

RIASQELGPAVDKDKEALMEEELKLKSLLSTKRE 

QITTLRTVLKANKQTAEVALANLKSKYENEKAM 

VTETMMKLRNELKALKEDAATFSSLRAMFATRC 

DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 

QKLALTQRLELLELDHEQTRRGRAKAAPKTKPA 

TPSVSHTCACASDRAEGTGLANQVFCSEKHSIYC 

D 


3097 


A 


1 


879 


MVKVVPATRGNLPRSQLTGTnyHC 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELLALPVACDPVIASVMSWVQAASLIQGPGDK 
GDVFDEEADESLLAQREWQSNMQRRVKEGYRD 



251 



WO 01/57190 



PCT/US01/04098 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~AIanine OCysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S==Serine, { 
•^Threonine, V«=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










GIDAGKAVTLQQGFNQGYKKGAEV1LNYGRLRG 
TLSALLSWCHLHNNNSTLINKINNLLDAVGQCEE 
YVLKHLKSITPPSHVVDLLDSIEDMDLCHVVPAE 
KKTOEAKDERLCENNAEFNKNCSKSHSGIDCS YV 
ECCRTQEHAHSGKPKPHMDFGTDSQF I 


3098 


A 


2 


505 


GAATLLRSASSAARKAAEAEQVWLHLHRYLSA 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYSYTAANKNKGIIWGEDTLMEYL 

ENPKKYIPGTKMIFVGIKKKEERADLIAYLKKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIK 

ALIGRGSFSRVVRVEHRATRQPYAIKMIETKYRE 

GREVCESELRVLRRVRHAN1IQLVEVFETQERVY 

MVMELATGGELFDRIIAKGSFTERDATRVLQMV 

LDGYRYLHALGITHRDLKPENLLYYHPGTDSKIII 

TDFGLASARKKGDDCLMKTTCGTPEYIAPEVLV 

RICPYTNSVDMWALGVIAYILLSGTMPFEDDNRT 

RLYRQ1LRGKYSYSGEPWPSVSNLAKDFIDRLLT 

VDPGARMTALQALRHPWVVSMAASSSMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 

RVRERELREL 


3100 


A t 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDIEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEVAKMIQEV 

KGEVTIHYNKLQADPKQGMSLDIVLKKVKHRLV 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGMTEHTKNLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGIRLLKTIKPMLTDL>nTLNKAIPDTRLTIKKYL 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYEYRLILRCRQEARARFSQMRKDVLEKME 

LLDQKHVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPBEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRGAAGPLDKGGSWCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAIEAGFRHIDSAHLYNNEEQVGLA 

IRSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 

ENSLKKAQLDYVDLYLIHSPMSLKPGEELSPTDE 

NGKVIFDIVDLCTTWEAMEKCKDAGLAKSIGVS 

>O^NRRQLEMILNKPGLKYKPVCNQVECHPYFNR 

SKLLDFCKSKDIVLVAYSALGSQRDKRWVDPNS 

PVLLEDPVLCALAKKHKRTPALIALRYQLQRGV 

VVLAKSYNEQRIRQNVQVFEFQLTAEDMKAIDG 

LDRNLHYFNSDSFASHPNYPYSDEY 


3102 


A 


144 


1098 


EQPRPPPCGRRPLPLGSAPCRVRLGRAPRQAPAM 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 

WSLPACDHLHKNESVLKAKA V V ArrlKuiNr KHi- 

YKILESHQFSPHNHPKLQQLWLKAHYVEAEKLR 

GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 

EKSRGVLREWYAHNPYPSPREKRELAEATGLTT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, BNHBstidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










TQVSNWFKNRRQRDRAAEAKERENTENNNSSSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LWSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTKRAFD 

FSAHGRRHVALWAYMGWGYQGFASQENTNNTI 

EEKLFEALTKTRLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTH1LNRVLPPDIRILAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDIVTMDYAAQKYVGTHDFRNL 

CKMDVANGVINFQRTILSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 

GMEKPEIIDELLNIEKNPQKPQYSMAVEFPLVLY 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHM.YSMLQGLDTVPVPCGIGPKMDGMTEW.G 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVCVDTEIKSII 


3104 


A 


22? 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

IVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGHIQTALYGKMGRVRSPHPYGH 

RKFITMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT 

QLVWGFSLGGNIVCKYLGETQANQEKVLCCVS 

VCQGYSALRAQETFMQWDQGRRFYNFLMADN 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQ1DDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEKRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMLLASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYIKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETWFIKTIRLVRPVYPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRWGRLRLVFTRVPFT 

HWFFSFVEDPLIDFEVRSQFEGRPMPQLTSIIVNQ 

LKKIIKRKHTLPNYKIRFKPFFPYQTLQGFEEDEE 

HIHIQQWALTEGRLKVTLLECSRLLIFGSYDREA 

NVHCTLELSSSVWEEKQRSSDCTGTISLTAVFMG 

WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 

VPLRQCPG 


3106 


A 


972 


468 


MAAAGAGRLRRVASALLLRSPRLPARELSAPAR | 

LYHKKVVDHYENPR>rVGSLDKTSKNVGTGLVG 

APACGDVMKLQIQVDEKGKIVDARFKTFGCGSA 

IASSSLATEWVKGKTVEEALTIKNTDIAKELCLPP 

VKLHCSMLAEDAIKAALADYKLKQEPKKGEAE 

KK 


3107 


A 


106 


1221 


Tr>r\T\\7J> ca/ttct VP AXnFfrFF^TAfiAfiWFTRFFDM 
RKELQLSLSVTLLLVCGFLYQFTLKSSCLFCLPSF 
KSHQGLEALLSHRRGIVFLETSERMEPPHLVSCS 
VESAAKJYPEWPWFFMKGLTDSTPMPSNSTYPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K«Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, f 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










FSFLSAJDNVFLFPLDMKRLLEDTPLFSWYNQINA 

SAERNWLHISSDASRLAITWKYGGIYMDTDVISIR 

PIPEENFLAAQASRYSSNGIFGFLPHHPFLWECME 

NFVEHYNSAIWGNQGPELMTRMLRVWCKLEDF 

QEVSDLRCLMSFLHPQRFYPISYREWRRYYEVW 

DTEPSF^SYALHLWNHMNQEGRAVIRGSNTLV 

ENLYRKHCPRTYRDL3KGPEGSVTGELGPGNK ; 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSEENLPFELQRNFQ 

LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 

KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 

VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

QKKLKLVRTSPEYGMPSVTFGSVHPSDVLDMPV 

DPNEPTYCLCHQVSYGEMIGCDNPDCSIEWFHFA 

CVGLTTKPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTYWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEWTVNTLAFPITTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVAT1CFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SIRTLRAPSESSDDQGQPAAKRMLSPTREKELSL | 

YKKTKRAISSKKYSVAKAEAEAEATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRIEGFPFAEETDMYPE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPTIPEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEr^FGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGILSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQWLQ 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


ILGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 

KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

PPQDSSSKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SLIRLTPTQ\^WFQNHRYKMKRARAEKGMEVT 

PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 

QAGIPFSAYSAQSLQHMQYNAQYSSASTPQYPT 

AHPLVQAQQWTW 


3111 


A 


595 


291 | 


PSVASLARRFSGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNQRELARQKNMKKQSDSVKGKRRDD 
GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQIHHFSFKLIFQNIHKSKFISQRLSQNADST 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=G1utamic Acid, P=Phenylalanine, G=Grycine, H=Histidine, 
Msoleucine, K=Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon,/=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










RHTNLSNTHYSDLIVWNCCLFFRNWCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAACVIFRRFPV 

APL1PYPLITKEDINAIEMEEDKRDLISREISKFRDT 

HKKLEEEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEEDAYERRKLERKLREKEA 

AYQERIJCNWEIRERKKTREYEKEAEREEERRJRE 

MAKEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEEIRQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGIIIPHENSPDQQ 

QPEEHRPKIGLSLKLGASNSPGQPNSVKRKKLPV 

DSVFNKFEDEDSDDVPFJOJKiYPLDYGEDDKINA. 

TKGTVNTEEKJRJKH1KSLIEKIPTAKPELFAYPLDW 

SIVDSBLMERRIRPWINKKnEYIGEEEATLVDL^ 

SKVMAHSPPQS1LDDVAMVLDEEAEWIVKMWR 

LLIYETEAKKIGLVK 


3113 


A 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPGLET 
NILKMTTPNKTPPGADPKQLERTGTVREIGSQAV 
WSLSSCKPGFG VDQLRDDNLETYWQSDG SQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
GNNFHNLQEIRQLELVEPSGWIHVPLTDNHKKPT 
RTFMIQIAVLANHQNGRDTHMRQIKIYTPVEESSI 
GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAHIAPSSELHLPQSQSA 

GPPPLGAGTEVELVVPGRDEGSRGALPGSSGVKF 

VWRKIVRFPVSDQVRTLSISRLMRRLLEMMQTL 

VQFIIGWRSLLGRTLGTIMNTMYVMMAQILRSH 

LIKATVIPNRVKMLPYFGURNRMMSTHKSK^ 

REYYRLLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATFIRIEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEGIGFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

VIVKNIRQSKQQKITQAIERLVEDLIQESMAKGDF 

DNLSGKGKPLKKFSDCSYTOPMTHNLNRILIDNG 

YQPEWILKQKEISDTIEQLREAILVSRKKLGNPMT 

PTEKKQWNHVCEQFQENIRKLNKRIMDFNLIVPI 

LTRQKVHFDAQKEIVRAQKIYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVEIY 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEIIRSNFKSNLHKVYQAIEEADFFAIDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

KCPVTIPEDQKKFIDQWEKIEDLLQSEENKNLDL 

EPCTGFQRKLIYQTLSWKYPKGIHVETLETEKKE 

RYWISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIrL\IANSGKLVIGHNMLLDVMHTVHQFYC 

PLPADLSEFKEMTTCVFPRLLDTKLMASTQPFKD 

IINNTSLAELEKRLKETPFNPPKVESAEGFPSYDT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, ^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, f 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X»l)nknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










ASEQLHEAGYDAYITGLCFISMANYLGSFLSPPKI 

HVSARSKLffiPFFNKIJFLMRVMDIPY^ 

QPKRDHVLHVTFPKEWKTSDLYQLFSAFGNIQIS 

WIDDTSAFVSLSQPEQVKIAVNTSKYAESYRIQT 

YAEYMGRKQEEKQIKRKWTEDSWKEADSKRLN 

PQCIPYTLQNHYYRNNSFTAPSTVGKRNLSPSQE 

EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA 1 

KKLKRMKKELSPAGSISKNSPATLFEVPDTW 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLRDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAII 

FSHMHAELHALFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTTIDLTCSGHVSIFEFDVFTRLFQPWPTLLKN 

WQLLAyNHEGYMAELTYDEVQERLQACRDKEG 

SYIFRPSCTRLGQWAIGYVSSDGSILQTIPANKPLS 

QVLLEGQKDGFYLYPDGKTHNPDLTELGQAEPQ 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

KIEPCGHLLCSCCLAAWQHSDSQTCPFCRCEIKG 

WEAVSIYQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHILTHALMRNKKHSNNWLAQHWF 

QSSIILCFSPVGRTLRVRARKFPAIVNCTAIDWFH 

AWPQEALVSVSRRFIEETKGffiPVHKDSISLFMAH 

VHTTVNEMSTRYYQNERRHNYTTPKSFLEQISLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEALITKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAAVMVLLAPRGRVPKDRSWKAAKVFMGK 

VDDFLQALINYDKEHIPENCLKVVNEHYLKDPEF 

NPNLmTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KRQALAQANLELAAATEKLEAIRKKLVVSANYD 

IEKSEKIRWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHeKWVPFLQQKVSIPLTEG 

LDLISMLTDDATIAAWNNEGLPSDRMSTENAAEL 

THCERWPLVIDPQQQGIKWIKNKYGMDLKVTHL 

GQKGFLNAIETALAFGDVILIENLEETIDPVLDPL 

LGRNTKKGKYIMGDKECEFNKOTRLILHTKLAN 

PHYKPELQAQTTLLNFTVTEDGLEAQLLAEVVSI 

ERPDLEKLKLVLTKHQNDFKIELKYLEDDLLLRL 

S AAEG SFLDDTKL VERLE ATKTTV AEIEHK VIE A 

KENERKINEARECYRPVAARASLLYFVINDLQKI 

NPLYQFSLKAFNVLFHRA1EQADKVEDMQGRISI 

LMESITHAVFLYTSQALFEKDKLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SAIKAIAVMEEFRGIDRDVEGSAKQWRKWVESE 

CPEKEKLPQEWKKKSLIQKLI1J-RAMRPDRMTY 

ALRNFVEEKLGAKYVERTRLDLVKAFEESSPATP 

IFFILSPGVDALKDLEILGKRLGFTroSGKFHNVSL 

GQGQETVAEVALEKASKGGHWVILQNVHLVAK 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD 

EfflPQGLLENSIFaTNEPPTGMLANLHAALYNFD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K«Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptopban, Y=Tyrosine, 
X=Un known, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










Q 


3118 


A 


1 


226 


PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 
SCKCKECKCNSCKKSECGAISRNLGLSQVRGRKP 
ELGMEE 


3119 


A 


1254 


4133 


PLATLTMEEQGHSEMEIIPSESHPfflQLLKSNREL 

LVTHIRNTQCLVDNLLKNDYFSAEDAEIVCACPT 

QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLEIGFSPSLLTQSKWVNTDPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIME 

LVGFSNESLGSLNSLACLLDHTTGILNEQGETIFIL 

GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 

FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS | 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

GIEVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 

ALQDRLLSQLEAMPNLCSLCSWLFG^^nFPvCFQH 

FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSBCAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

VQXHESFNQVQAMPTFIWMLRCIYETQSQKVGQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KM,ALDLDN^LNDYG\nRELQPCFSRLTVLRLS 

VNQITDGGVKVLSEELTKYKIVTYLGLYNNQITD 

VGARWTKILDECKGLTHLKLGKNKITSEGGKY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRIICF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGTIPKRHELVKGPK 

KVEKVDKDAELVAQWNYCTLSQEILRRPIVACE 

LGRLYNKDAVIEFLLDKSAEKALGKAASHIKSIK 

NVTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 

FICPWGLEMNGRHRFCFLRCCGCVFSERALKEI 

KAEVCHTCGAAFQEDDVTVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 

GPSKVKTGKPEEASLDSREKKTNLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEESAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYmETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNEPWSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMOTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

I S QLTRMGPTELL1EMED WKG DK VKAH YG GFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K°Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=*Serine, / 
"^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 
AKHGTDDGWWMNWKGSWYSMKKM 
FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLC VFLVK 1 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYKARPAKAAATQKKVERKAPDAGGCli 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

>HWVnEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTMNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGWWMNWKGSWYSMKKMSMKERP 

FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENV VNE YS SELEKHQL YIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

OOTVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3124 - 


A - 


3- 


544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 

SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 

APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

SAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQ 

GTQPAQQQQPCLYEIKQFLECAQNQGDIKLCEGF 

NEVLKQCRLANGLA 


3125 


A 


3 


571 


GNSYNHRSLAAYPYMSHSQHSPYLQSYHNSSAA 

AQTRGDDTDQQKTTVIENGEIRFNGKGKKIRKPR 

TIYSSLQLQALNHRFQQTQYLALPERAELAASLG 

LTQTQVK1WFQNKRSKFKKLLKQGSNPHESDPL 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 

MPGYSHWYSSPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 

SAMSGRNELHSRLHPHPQSSLIPMMFSPPESLLAS 

CILRGNFAEAHQVLFTFNLKSSPSSGELMFMERY 

QEVIQELAQVEHKIENQNSDAGSSTIRRTGSGRST 

LQAIGSAAAAGMVFYSISDVTDKLLNTSGDPIPM 

LQEDFW1STALVEPTAPLREVLEDLSPPAMAAFD 

LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanroe OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L?=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vnline, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 




■ 






DHVLLNADGIRGFPWLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTLAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

WQKJn.GLQSPPVWCD-WQTLRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLWPREHLISLHQKHLL 

HLLERRDHDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSK1LLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQEIGFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFhOlRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKPEALDSSKSE 

SPPYSFVVRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIAILNLHRDSIACGHQLIEHCCRL 

SKGLTNPEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVPEGKIMNNTYYQ 

ECLFYLHNYSTNLAIISFYVRHSCLREALLHLLNK 

ESPPEVFIEGIFQPSYKSGKLHTLENLLESIDPTLES 

WGKYLLAACQHLQKKNYYfflLYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKIYLQETSRSSGRKKTTFFRKKMTAADVSRHM 

NTLQLQMEVTRFLHRCESAGTSQITTLPLPTLFG 

NNHMKMDVACKVMLGGKhTVnEDGFGIAFRVLQ 

DFQLDAAMTYCRAARQLVEKEKYSEIQQLLKCV 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

QELEGLIQAIHNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAWQDICAQ 

WLLTSHPRG AHGPG SRK 


3127 


A 


467 


1259 


HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 

PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 

KTQLATLTSSLATVTQEKSRMEASYLADKKKMK 

QDI^DASNKAEEERARLEGELKGLQEQIAETKA 

RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 

RQDLELRLEETREALAGRAYAAEQMEGFELQTK 

QLTREVEELKSELQAIRDEKNQPDPRLQELQEEA 

ARLKSHFQAQLQQEMRKVIIHISFKHQPLT , 


3128 


A 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLHLFL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last nmino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, EMAspartic Acid, 
E=Glutamic Acid, F»Phenylalanine, G=G)ycine, H=Histidine, 
J=Iso!eucine, K=Lysine, L*=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, j 
T=Tnreonine, Y^v aline, vv— irypiopnan, i=iyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 

SRRLDPIPQLKCVGGTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTVVSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKLKESGKQ 

HGFASFSDYYYKWSSADSCNMSGLITTVVLLGLA, 

FWYKLFLSDGQYSPPPYSEYPPFSHRYQRJFTNS 

AGPPPPGFKSEFTGPQNTGHGATbGFGbAFI OQy 

GYENSGPGFWTGLGTGGILGYLFGSNRAATPFSD 

SWYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCS 

NSDTKTRTASGYGGTRRR 


3129 


A 


2340 


1192 


e1jvrrpkqqsseksrnmirnwltifilfplklvek 

cessvsltvppvvklengsstnvsltlrpplnatl 

vitfeitfrsknitilelpdevvvppgvtnssfqvt 

sqkvgqltvylhgnhsnqtgprirflvirssaisii 

nqvigwiyfvawsisfypqvim>wrrksviglsf 

dfvalnltgfvaysvf>qgllwvpyikeqfllky 

pngxwvnsndvffsl^ 

gqrvswpajgflvlawlfafvtmivaavgvitw 

LQFLFCFSYIKXAVTLVKYFPQAYMNFYYKSTEG 
WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 
GDPTKFGLGVFSIVFDVVFFIQHFCLYRKRPGYD 
QLN _^ 


3130 


A 


31 


2026 


CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 

VVGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 

GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 

NDITLHCVl^QIYGVFDEKKKTLFGQLKJCYPEKLII 

HCKDLRVFQFCLRYTKEEEVKRIVSGIIHHTQAP 

KLLKRLFLFSYATAAQNNTVTDPKNHTVMFDTL 

KDWCWELERTKGNMKYKAVSVNEGYKVCERL 

PAYFVVPTPLPEENVQRFQGHGIPIWCWSCHNGS 

ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 

YEIVKTEDLSSNFLSLQEIQTAYSKFKQLFLIDNST 

EFWDTDIKWFSLLESSSWLDIIRRCLKKAIEITEC 

MEAQNMKVLLLEENASDLCCL1SSLVQLMMDPH 

CRTRIGFQSL1QKEWVMGGHCFLDRCNHLRQND 

KEEHQRQLSLPLTQSKSSPKRGFFREETDHLIKNL 

LGKRISKLINSSDELQDNFREFYDSWHSKSTDYH 

GLLLPHIEGPEIKVWAQRYLRWIPEAQILGGGQV 

ATLSKLLEMMEEVQSLQEKIDERHHSQQAPQAE 

APCLLRNSARLSSLFPFALLQRHSSKPVLPTSGW 

KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVGTGSRAVLCILATCGSKMSDIGD 

WFRSIPAITRYWFAATVAVPLVGKLGLISPAYLF 

LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 

NLYFLYQYSTRLETGAFDGRPADYLFMLLFNWI 

CmTGUVMDMQLLMffLIMSVLYVWAQLNRDM 

IVSFWFGTRFKACYLPWVILGFN YIlGGb VlNbLlU 

NLVGHLYTTLMFRYPMDLGGRl^LSTPQFLYRW 

LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 

WGQGFRLGDQ 


3132 


A 


2 




FVAfrWRAT TAPST9ARI RAFGWOAAARLLVFG 
ARGVGLGSGAPGSLPCYLRMDALALLGGLVNV 
ARLPERWGPGl^DYWGNSHQJMHLLSVGSILQL 
HAGWPDLLWAAHHACPRD 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteioe, D=Aspartic Acid, 
E>=Glutamic Add, F=Phenylalanine, G=Glycine, H^Htetidine, 
I=Iso leu cine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVPSEVKS 

ECHQDQPRAISIQSSEMIATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHEIYKGMTPQLNKNTLKTSAATDV 

WAXT^SQFWIDYEGMKSGKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEADIHLLVHVHKHVSMQINHYQYLLLLF 

LHESLILLSENLRKDVEAVTGSPASQTSICIGE.LR 

SAELALLLHPVDQANTLKSPVSESVSPWPDYLP 

TE^GDFLSSKRKQISRDINRIRSVTV>miSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGKISEDESSGLVYKSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSNILSFDSDGNQ1OT.SSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPK^RCPPNIJVPLCVSYKNMKRS 

SSQMSLDTISLDSMILEEQLLESDGSDSHMFLEKG 

NKXNSTTNYRGTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSVVVFKJTGVNGEIDIRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVIHSKSSPEISLRFESGPGAVIHSLLAEKNGFL 

QCHffiNFSTEFLTSSLMNIQHFLEDETVATVMPM 

KIQVSNTKINLKDDSPRSSTVSLEPAPVTVHIDHL 

VVERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMALAE 

AHLEKDALLHHKKMTVE 


3134 


A 


9 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEQCKVGRGTYGHVYKARRKDG 

KDEKEYALKQDBGTGISMSACREIALLRELKHPN 

VIALQKVFLSHSDRKVWLLFDYAEHDLWHIIKFH 

RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 

NWVLHRDLKPAMLVMGEGPERGRVKIADMGF 

ARLFNSPLKPLADLDPVWTFWYRAPELLLGAR 

HYTKAIDIWAIGG1FAELLTSEPIFHCRQED1KTSN 

PFHHDQLDRIFSVMGFPADKDWEDIRKMPEYPT 

LQKDFRRTTYANSSLIKYMEKHKVKPDSKVFLL 

LQKLLTMDPTKRITSEQALQDPYFQEDPLPTLDV 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 


A 


3 


1111 


ERKMAEPPSPVHCVAAAAPTATVSEKEPFGKLQ 

LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 

GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 

SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 

LHAQPHHLLLPAAAAAASANAKSRRPKEKREKE 

RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 

KIKERDKEKEREKKKHKVMNEIKKENGEVK1L 

KSGKEKPKTNIEDLQIKXVKKKIGCKK^ 

KRPKMYSKSIQTICSGLLTDVEDQAAKGILNDNI 

KDYVGKNLDTKNYDSKIPENSEFPFVSLKEPRVQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
Jfr=Glutamic Acid, F=Phenylalanine, Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
v— I ini/nnwn *=Sfnn rnHnn /=nnssible nucleotide deletion 
\=possible nucleotide insertion 










NNLKRLDTLEFKQLIHIEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLTNVAVVRMKRAGKIU^ 

YKNKVVGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKKEDLISAFGTDDQTEICKQILTKGEVQVSD 

KERHTQLEQMFRDIATIVADKCVNPETKRPY^ i 

LIERAMKDIHYSVKTNKSTKQQALEVIKQLKEK 

MKIERAHMRLRFILPVNEGKICLKEKLKPLIKVIES 

EDYGQQLEIVCLIDPGCFREIDELIKKETKGKGSL 

EVLNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLIKSSDL 

VRLIHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFWGERVWVNGVKPGWQY 

LGETQFAPGQWAGWLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVIPLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGWRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

HIEQLLAERDLERAEVAKATSH1CEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRKEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEGIKMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

EALCSSQHTHMIESNDISEETIRTKETVEGLQDKL 

NKRDKEVTALTSQTEMLRAQVSALESKCKSGEK 

KVDALLKEKRRLEAELETVSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPEKDLSRE 

VHKAEWRIKEQKLKDDIRGLREKLTGLDKEKSL 

SDQRRYSLIDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHhIHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQBBKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIDEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDDELSL1TLHWFLTAF 

ASVVDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELlQSENSASlrN ILolJlroi^MJiJJAliJLl-i^u va 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQWRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=Alanine OCysteine, D=Aspartic Acid, 
{^Glutamic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
I=IsoIeucine, K«=Lysine, L»Leucine, M=Methionine, 
N=Asparagine, PMProIine, Q=Glutamine, R«Arginine, S=Serine, 
T=Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown t *=Stop codon, /=possible nucleotide deletion, 
Y=possible nucleotide insertion 










VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDIITIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3139 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLS.GALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYL1ADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKMKQTELVADLREAILRVARHFQCTDPKNCS 

VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDimVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 
AEPRARPERLAE AETRAADG GRL VE VQLS G G AP 

AGDEIVGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSIDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENILYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

GPRPCVQGDLQAAQLWAGCWPSDTALGALESL 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 

ESSRICPQETPLLHSLTQEGKRRPESSPEDSATRPP 
PFDArlVGKPTRRSDRFATTLRNEIQMHRAKLQK 
SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanme OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=ls6leucine, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possib!e nucleotide deletion, 
\=possible nucleotide insertion 




- 






AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHGIPRDKPERPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLLIQDEDSTRIERVMD1WTTVKMVPIKIVHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

IVGKDKSLADILDPSVKIKTTMDLMEGIFPKDEH 

LLEEAQQRRKLLPKIPSPRSTEERKEEPSVPAAVS 

LATNSTYYSTSAPKAELLIKMKDLQEQQEHEEDS 

GSDLDHDLSVKKQELIESISRKLQVLREARESLLE 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMFIG 

DLDKWNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALI1EQRELED 

KIHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVTVNPWHMKKAFKVMNELIISQNLLCDVT 

IVAEDMEISAHRVVLAACSPYFHAMFTGEMSESR 

AJGIVRIKEVDGWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSLISSDKLTISSEEKVFEAVIAWV 

KHDKDWQEFMARLMEHVRLPLLPREYLVQRV 

EEEALVKNSSACK>TYLIEAMKYHLLPTEQRJLMK 

SVRTRLRTPMNLPKLMVVVGGQAPKAIRSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGFNGSLRVRTVDSYDPVKDQWTSVANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNIKS 

NEWFHVAPMNTRRSSVGVGWGGLLYAVGGYD 

GASRQYLSTVECYNATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGHDGPLVRKSVEVYDPTTN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNLASVEYYNPTTDKWTVVSSCMSTGRSYA 

GVTVIDKPL 









3142 


A 


1211 


1311 


FSNLTTEKVAHAKEENLSMHQMLDQTLLELNN 
M 


3143 


A 


1809 


1041 


SEELDREKKLKEDSPRKTPNKESGVPSLPVSLTSI 

KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 

T\Q'or %r n>\i A VQQPft/TQfYHr>QVTfWT H A YPVPO A/TYT) 
DoXO 1 K VA V oox'Mol^rl V^o I J V * *-^ r ^rV iri r\£ivi i is 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 
MSGREETEKWTSPSVNTXTTTESKALDLLQQH 
ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 
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NO: 
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Predicted 

beginning 

nucleotide 
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corresponding 

to first amino 

acid residue of 

peptide 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Asparu'c Acid, 
E=Glu tamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine", M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, ; 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










QRHLHTHHHTHVGMGYPLIPGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


3144 


A 


78 


604 


SVSGIVLDLLPYLHFLSNMNLDGSAQDPEKREYS 
SVCVGREDDIKKSERMTAVVHDREVV1FYHKGE 
YHAMDIRCYHSGGPLHLGDffiDFDGRPCIVCPW i 
HKYKITLATGEGLYQSINPKDPSAKPKWCSKGIK 
QIUHTVTVDNGNIYVTLSNEPFKCDSDFYATGDF 
KVIKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRQRPNSCDRGSGQQGGGS 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 

AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 

LGDPKJLFLFYFPAAYYASRRVGIAVLWISLITEW 

LNLIFKWFLFGDRPFWWVHESGYYSOAPAOVHO 

FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

ATRARSRWVRVMPSLAYCTFLLAVGLSRIFILAH 

FPHQVLAGLITGAVLGWLMTPRVPMERELSFYG 

LTALALMLGTSLIYWTLFTLGLDLSWSISLAFKW 

CERPEWIHVDSRPFASLSRDSGAALGLGIALHSPC 

YAQVRRAQLGNGQKIACLVLAMGLLGPLDWLG 

HPPQISLFYIFNFLKYTLWPCLVLALVPWAVHMF 

SAQEAPPIHSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 

ALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAA 

GHPGSAVSAAPGELYPGGNKYQTIDNYQPYPCAE 

DEECGTDEYCASPTRGGDAGVQICLACRKRRKR 

CMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEIFQRCYCGEGLSCRIQ1CDHHQ 

ASNSSRLHTCQRH 


3148 


A 


1 


1562 


MSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHGIKK 

LDASSEKQS ADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADETGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEIFSDWFHHIFVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFTIFLPASVASLVQPMEQGIRRDFMRNFINPPVP 

LQGPHARYNMNDAIFSVACAWNAVPSHVFRRA 

WRKLWPSVAFAEGSSSEEELEAECFPVKPHNKSF 

AHELELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEWWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAWKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 


3149 


A 


132 


4125 


VAVMISTAPLYSGVHNWTSSDRIRMCGINEERRA 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 

GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 

MDYAGNVAEAEGLLVPLSSPGDGLKLPASDSAE 

ASNSRADCSWTPLNTQMSKQVDCSPAGVKALDS 

RQGVGEKNTFILATLGTGVPVEGTLPLVTTNFSP 



265 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D Asparttc Acid, 
E=GIutamic Acid, F=Phenylalanine > G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, WLeucine, M=Methionine, 
N=»Asparagihe, P=Proline, Q=G!utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LPAPICPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPVPAPTPAPIFTPAPTPMPAATP 

AAIPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV i 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKLVSLEVNRLPCTSPSGSTTTQPAPP 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSRSQRTTQAAGGNVTSC 

LGSTSSPFVIFPEIVRNGDPSTWVKNSTALISTIPG 

TYVGVANPVPASLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANryPR 

CSVNGKPTSTOVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSWSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKMCTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDIRMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDWFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAWRSSHRPKCRK 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDFIP 

WLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNKVQGISDSPNGFLPNNLEEPACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQIPPE 

ARRLIVNKNAGETLLQRAARLGYKDWLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDILNILLE 

HGA 


3150 


A 


3 


2795 


SLRMHNLSILVRQIKFYYQETLQQLIMMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

IERIQGLDFDTKAAVAAfflQEVTHNQENVFDLQ 

WMEVTDMSQEDEEPLLKNMALHLKRLroERDEH 

SETIffiLSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKIRRLRQELEEKTEQLLD 

CKQELEQMEIELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDEEFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMEMERDMDRKKIEE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKLEMENQSLTK 

TVEELRTTVDSVEGNASKILKMEKENQRLSKKV 

EHENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

EETLRENSERQIKILEQENEHLNQTVSSLRQRSQIS 

AEARVKDIEKENKILHESIKETSSKLSKIEFEKRQI 

KKELEHYKEKGERAEELENELHHLEKENELLQK 

t^tt-xtt vttppvic AT FfYPWWT FRFTsTRKT KKTLDS 

FKNLTFQLESLEKENSQLDEENLELRRNVESLKC 
ASMKMAQLQLENKELESEKEQLKKGLELLKASF 
KKTERLEVSYQGLDIENORLQKTLENSNKKIQQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycinc, H*=Histidine, 
I=Isoleucine, K=Lysine, L«Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G I uta mine, R=Arginine, S=Serine, 
T=Threonine, V=Vahne, W^Tryptopnan, Y^Jyrosinc, 
X=Un known, *«=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ESELQDLEMENQTLQKNLEELKISSKRLEQLEKE 

NKSLEQETSQLEKDKKQLEKENKRLRQQAEDCD 

TTLEENNVKIGNLEKENKTLSKEIGIYKESCVRLE 

ELEKENKEL VKRATIDIKTL VTLREDL V SEKLKT 

QQMNNDLEKLTHELEKIGLNKERLLHDEQSTDD 

SRYKLLESKLESTLKKSLEIKEEK1AALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A. 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRFYENHCKLHRAACLLGKRITVIHSKDCFLKGD 

TCTMAGYARLKNVLLALQTRLQPLQEGDSRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

YMAFQWQLSLAPEDRVSVTTVTVGLSTVLTCA 

VHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDS 

LYlTKVTTIHMGNYTCHAS 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELfflSSVRYE 

DTGAYTCIAKNEVGVDEDISSLF1EDSARKTLANI 

LWREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRH 

LKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 

RNRYIYVAQPALSRVLWDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQA 

MAHTHLGGYFFIQCRQDSPASAARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGIKGGTTVVWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRRRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAVWLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQfflQDGALRLTTEFVKRPGGQHGGD 

WSWRVTVEPQDSGTSALPLVSLFFYWTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISIEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLWQRWDPSLTREALGHWLGLLNADGWIGRE 

QILGDEARARVPPEFLVQRAVHANPPTLLLPVAH 

MLEVGDPDDLAFLRKALPRLHAWFSWLHQSQA 

GPLPLSYRWRGRDPALPTLLNPKTLPSGLDDYPR 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRWGRPQPQLQYV 

DALGYVSLFPLLLRLLDPTSSRLGPLLDILADSRH 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 1 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P*=ProIine, Q=Glutamine, R=Arginine, S=Serine,{ 
T=Threonine, V°Valine, W^Tryptopban, Y=Tyrosine, 
X=Unknown t *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLNVNYLALGALHHYGHLEGPHQARAAKLHGE 
LRANWGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 

if. i 


1 


4312 


MVIKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVIVIQDTGFSVKILAPGffiPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRWEEPYTVREARIHVRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSVFTDGDLGDSGKRK \ 

KGLEMDPIDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGWNPPPGNRKMHGDLMYLF 

VITAEDROVSITASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKJWFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTVV 

VDYRGYRVTAQSIIPGILERDQEQSVIYGSIDFGK 

TVVSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREVIRNACKAVGSISSTAF 

DIRFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA 

AFLLSCQ1PGLVKDCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLELVLRSPARHQLDrT/FKIGIG 

ELITRSAKHEFKTYLQGVELSGLSAAISHFLNCFLS 

SYPNPVAHLPADELVSKKRNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKITLLREISLKTGIQVLLKEYSFDS 

RHKPAFTEEDVLNIFPVVKHVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLALYCFASSQLSTA 

LSLLYRARYLMLLVFGEDHPEMALLDNNIGLVL 

HGVMEYDLSLRFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRT3V1NEIYR 

NGSSANIPPLKFTAPSMASVLEQLNVINGILFIPLS 

QKDLENLKAEVARRHQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHWSCP 

EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 

>TV^QLWDAGVSVIMDFHYNEKRIYWVDLERQ 

LLQRWLNGSRQERVCNIEKNVSGMAINWINEEV 

IWSNQQEGUTVTDMKGNNSHILLS ALK YPANV A 

VDPVERFIFWSSEVAGSLYRADLDGVGVKALLE 

TSEKITAVSLDVLDKRLFWIQYNREGSNSLICSCD 

YDGGSVHISKHPTQHNLFAMSLFGDRIFYSTWK 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, EMAspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glyctne, BNHistidine, 
I=lsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threomne, V=Valme, W^Tryptopnan, i^lyrosine, 
X=Unknown, *=Stop codon, £=possible nucleotide deletion, 
^possible nucleotide insertion 










MKTIW1ANKHTGKDMVRINLHSSFVPLGELKVV 

HPLAQPKAEDDTWEPEQKLCKLRKGNCSSTVCG 

QDLQSHLCMCAEGYALSRDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDIRHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENKIYFAHTALKWffiRANMDGSQRERLIEEGVD 

VPEGLAVDWIGRRFYWTDRGKSLIGRSDLNGKR 

SKIITIENISQPRGIAVHPMAKRLFWTDTGINPRIE 

SSSLQGLGRLVIASSDLIWPSGITIDFLTDKLYWC 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFEDYVWFSDWAMPSVIRVNKRTGKDRVRLQG 

SMLKPSSLWVHPLAKPGADPCLYQNGGCEHIC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

IAGGEVDLKNQVTPLDILSKTRVSEDMTESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMGVPVCPPASSKCI 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHrlYSVRNSDSECPLSHDGYCLHDGV 

CMYIEALDKYACNCVVGYIGERCQYRDLKWWE 

LRHAGHGQQQKVIWAVCVWLVMLLLLSLWG 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 

EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 

GQAADGSMQPTSWRQEPQLCGMGTEQGCW1PV 

SSDKGSCPQVMERSFHMPSYGTQTLEGGVEKPH 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGVPWCFYPNTED 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAWSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAEREJDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDMLNNWDKWMAKKHKKIRLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKBDPLLYMTEWFMCA 

FSRTLPWSSVLRVWDMFFCEGVKIIFRVGLVLLK 

HALGSPEKVKACQGQYETffiRLRSLSPKIMQEAF 

LVQEVVELPVTERQIEREHLLQLRRWQETRGELQ 

CRSPPRLHGAKAILDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSQASLLRLH 
HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

QDPKKPEPLNSRRNKLHYAFQLYDLDRDGKISR 
HEMLQVLRLMVGVQVTEEQLENIADRTVQEAD 
EDGDGAVSFVEFTKSLEKMDVEHKMSIRILK 
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SEQ JD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=*Aspartic Acid, 
E=Glutamic Acid, FHPbenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine f LHLeucine, M=Methionine, 
N=Asparagine, PHProline, Q=Glutamine, R^Arginine, S=Serine, , 
T=»Threomne, V^Valine, W=Tryptopnan, Y=Tyrosine, 
X=Unknown, *=3>top codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRIFITYM 
DNWRQNTTAEQEALQAKVDAENFYYVILYLMV 
MIGMFSFITVAILVSTVKSKRREHSNDPYHQYIVE 
DWQEKYKSQILNLEESKATIHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSE 

KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 

DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 

YPGISPEECASRKCCFSNFIFEVPWCFFPKSVEDC 

HY 


3160 


A 


179 


409 


KPKTKILKMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLPWKEVNRKKNDETNAASLTPLGSSELRS 
PRISYLHFF 


3161 


A 


683 


1186 


LSSTGGLHAAAGAAAMSLVIPEKFQHILRVLNTN 

IDGRRFCIAFAITAIKGVGRRYAHVVLRKADIDLT 

KJRAGELTEDEVERVITIMQNPRQYKIPDWFLNRQ 

KDVKDGKYSQVLANGLDNKI.REDLERLKKIRA 

HRGLRHFWGLRVRGQHTK^GRRGRTVGVSKK 

K 


3162 


A 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 
GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 
VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 
RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 
TIEWMKKPRCGVPDHPHLSRRRRNKRYALTGQK 
WRQKHITYSIHNYTPKVGELDTRKAIRQAFDVW 
QKVTPLTFEEVPYHEIKSDRKEADIMIFFASGFHG 
DSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPW 
TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 
AIMAPFYQYMETHNFKLPQDDLQGIQKIYGPPAE 
PLEPTRPLPTLPVRRIHSPSERKHERQPRPPRPPLG 
DRPSTPGTKPNICDGNFNTVALFRGEMFVFKDR 
WFWRLRNNRVQEGYPMQffiQFWKGLPARTOAA 
YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 
ELGSCLPREGIDTALRWEPVGKTYFFKGERYWR 
YSEERRATDPGYPKPITVWKGIPQAPQGAFISKE 
GYYTYFYKGRDYWKFDNQKLSVEPGYPRNELRD 
WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 
. GSVNAVAVVIPCILSLCILVLWTIFQFKNKTGPQ 
PVTYYKRPVQEWV 










3163 


A 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMNDSL 

RWVFVRFQPETIACACIYLAARALQIPLPTRPHW 

FLLFGTTEEEIQEICIETLRLYTRKKPNYELLEKEV 

EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

ASKPSSPREVKAEEKSPISINVKTVKKEPEDRQQA 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

HHNHGSPHLKAKHTRDDLKS SNRHGHKRKKSRS 

RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 

EAPGTPEGPEPERPSPGDGNPRENSPFLNNVEVE 

QESFFEGKNMALFEEEMDSNPMVSSLLNKLANY 

TNLoQu V VbHbbDhboKRKbAJwVrKMCj 1 rlO V x 

LPCLQNILGVILFLRLTWIVGVAGVLESFLIVAMC 

CTCTMLTAISMSAIATNGVVPAGGSYYMISRSLG 

PEFGGAVGLCFYLGTTFAGAMYILGTIEIFLTYISP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
EF<51utamic Acid, F=Phenylalanine, G=Grycine, H=Histidine, 
I-Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tnreoninc, v= Valine, w— irypiopnan, i^iyrosine, 
X^Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










GAAIFQAEAAGGEAAAMLHNMRVYGTCTLVLM 

ALVVFVGVKYVNKIJ^LWLACVVLSILAIYAGVI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQNNVTEI 

QGIPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAG SNRSGDLKD AQK5IPTGTIL AIVTTSFIYLS 

CIVLFGACIEGWLRDKFGEALQGNLVIGMLAW 

PSPWVTVIGSFFSTCGAGLQTLTGAPRLLQAIARD 

GIVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAPILSMFFLMCYLFVNLACAVQTLLRTP 

NWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVXEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNr^TVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFWAQVDDNSIQMKKDLQMFLY 

HLRISAEVEVVEMVENDISAFTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGVVLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREV1TIYS 


3165 


A 


3 


2681 


GRGARGGSGAGALRGCRGYLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNYLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMSSFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVSIRKPASEMQLQVQSQQEELE 

QLKKDLSSQKELYRLLQQTVRSSQYDKYFTSSRL. 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

IIKLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR ; 

UCDNLQGYKTQNKFLNKEILELSALRRNPERRER 

DLMARNSSLEAKLCQIESKYLELLQEMKTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQE V STG VK WENYFA STVNREMMC SPEL 

KmiRAGIPHEHRSKVWKWCVDRHTRKFKDNTE 

PGHFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

HYSCPTSEGIQKLRNVLLAFSWRNPDIGYCQGLN 

RLVAVALLYLEQEDAFWCLVTIVEVFMPRDYYT 

KTLLGSQVDQRVFRDLMSEKLPRLHGHFEQYKV 

DYTLITFNWFLVVFVDSVVSDILFKIWDSFLYEGP 

KVTFRFALALFKYKEEEILKLODSMSIFKYLRYFT 

RTDLDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 


FPGPTISSNSQLYRASALFETIRHEAQLSTDYKLS 
LFDLQTSSYQALQRVLVSLGHHDEALAVAERGR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, \ 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
\=possible nucleotide insertion 




- 






TRAFADLLVERQTGQQDSDPYSPVTIDQILEMVN 

GQRGLVLYYSLAAGYLYSWLLAPGAGIVKFHEH 

YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 

VREALGVESHYSRACASSETESEAGDIMDQQFEE 

MNNKLNSVTDPTGFLRMVRRNmFNRSCQSMTS 

LFSNTVSPTQDGTSSLPRRQSSFAKPPLRALYDLL 

IAPMEGGLMHSSGPVGRHRQLILVLEGELYLIPF 

ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 

RKWPTYSSSTSMAAVIGNPKLPSAVMDRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQAECVHFATfflSWKLSALVLTPSMDGNPASS 

KSSFGHPYHPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLWLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFM 

AFYSSLLNGLKASAALGEAMKWQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSLIGQALTEILQHPER 

ARDALRVLLHLVEKSLQRIQNGQRNAMYTSQQS 

VENKVGGIPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 

LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 

EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 

VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 

DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDAISVYSLSSIASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSnSNEPLATYQENRNTC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 

VKSQEESNPKLDPQELAQKILEETQSHLIAVERLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSIKDSPSQHSGRPSPGCDSQTSQLDQPL 

FKLKYPSSPYSAfflSKSPRNMSPSSGHQSPAGSAP 

SPALSYSSAGSARSSPADAPDIDKLKMAAIDEKV 

QAVHNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 

KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 

DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 

ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 


1 


762 


AARRRQKGKEENMMMDLFETGSYFFYLDGENV 

TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

DSSGEEHVLAPPGLQPPHCPGQCLIWACKTCKRK 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEDLRSAISYIERLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVEEWEK 


3168 


A 


701 


246 


TSRRVTMKFNPFVTSDRSKNRKRHFNAPSHVRR 

KIMSSPLSKELRQKYNVRSMPIRKDDEVQVVRG 

HYKGQQIGKWQVYTIKKYVIYIERVQREKANGT 

TVHVGIHPSKWITRLKLDKDRKKILERKAKSRQ 

VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168 . 


GPGGAISLSVEAJvAOAL>lJ-» VKUKyAKJVUJA xuiKl 
TLGVWFGGFMVVSAIGIFLVSTFSMKETSYEEA 
LANQRKEMAKTHHQKVEKKKKEKTVEKKGKT 
KKKEEKPNGKIPDHDPAPNVTVLLREPVRAPAV 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AVAPTPVQPPIIVAPVATVPAMPQEKLASSPKDK 

KKKEKKVAKVEPAVSSWNSIQVLTSKAAELETA 

PKEGRNTDVAQSPEAPKQEAPAKKKSGSKKKGP 

PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 

LSEKAGIIQDTWHKATQKGDPVAILKRQLEEKEK 

LLATEQEDAAVAKSKLRELNKEMAAEKAKAAA 

GEAKVKKQLVAREQEITAVQARMQASYREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 

ASHRESEEALQKRLDEVSRELCHTQSSHASLRAD 

AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTERIRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLKELESQVSGLEKEAI 

ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 

ACKEKLHSLXOAKEESEKQLCLIEAQTMEALLAL 

LPELSVLAQQNYTEWLQDLKEKGPTLLKHPPAP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVTVKHLEEIVEKLKGELESSDQVREHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

DAAKSEAQKQSDELALVRQQLSEMKSHVEDGDI 

AGAPASSPEAPPAEQDPVQLKTQLEWTEAILEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ESSETEEASQLKERLEKEKKLTSDLGRAATRLQE 

LLKTTQEQLAREKDTVKKLQEQLEKAEDGSSSK 

EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHS1TAHPMVTIRISDRQRLIQ 

PYIHNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPIEEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPLIDLEHVLPLMFQVVISNAG 

HLNETYHLTLGLLGQLIIRLLPAEVDAAVIKVLSA 

KHNLFAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAEDLRSLNSAPLWRDVIATFTOH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPHNVIILKHFTEKNRAVIVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEILSIMLYSSKKEINALAEHGDLEL 

DERGDREEEVERPVSSPGDPEQKKLDPLEGLDEP 

TFJCFLMAHDALNAPLHILRAIYELQMKKTDYPF 

LEVQKRFDGDELTTDERJRSLAQRWQPSKSLRLE 

EQSAKAVDTDMHLPCLSRPARCDQATAESNPVT 

QKLISSTESELQQSYAKQRRSKSAALLHKELNCK 

SKRAVRDYLFRYNEATAVLYARHVLASLLAEWP 

SrTVPVSEDn^ELSGPAHMTYTLDMFMQLEEKHE 

WEKWMQTELVL 1 HQ VLrLrrlKL.rr V J>Aa WoJCA 

TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 

PERDFQLNQKALSPSSQFPSAEILRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanme OCysteme, D=Aspartic Acid, 
E=G!utamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










QALARFYCYTERTIAKRLVLRRDPSVKRTLCRGC 
SSLLVPGLTCTQRQRRCRGQRWTVQTCLTCQRS 
QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
NTAHSISDRLPEEKMQTQGSSNQ 


3172 


A 


2 


496 \ 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 

PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 

LDSSPEANTEDDKTEEDVPMPKNYLWLTIVSCFC 

PAYPINTVALVFSIMSLNSYNDGDYEGARRLGRN 

AKWVAIASIIIGLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGHILALLLR 

LLHLGLGSGGCREDVPPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPVVE 

TLPTVDLHEESSNAVVDSETVENISSSSTSETTPIS 

KLDEIEKSGTIP1AKPSETEQSETDCDVGEALDAS 

APIEQPSFVSPPDSLVGQHIENVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSrL\TKKVQKb«lNNYASVEC 

GAKILAANPEAKSTSAIL1ENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFIKYIKVELLSHFGSEHFCPLSLIRVFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTTICCIS 

SFSEYIYKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNIEREAE 

TVVLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPEINPLPKIEVSESVEYEAGHIPSPVI 

PQESSVEEDNETEQKSESFSSIEKPSITYE'mKVNE 

LMDNIIKEDWSMQIFTKLSETIVPPINTATVPDN 

EDGEAKMNIADTAKQTLISVVDSSSLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLNNRIKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTIVKLQNTSRIAE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCWLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLMRSKSLQLTGKEVDPNDLYTVEPLKFSP 

EKKKKRCKYKIEKIETIKPEEPLHPIANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

EESYFCGISACTSLQ^GQSQKTKTEKRALKRRRS 

KVQDQGKLIKTLIQTKSGSLPSLHDIIKGNKEITV 

GTFGVTAVSGHI 


3174 


A 


485 


4668 


RKCSKEKASKTPSQKIPTTPCCVLQAGPEPRSLAE 
RMGADGETWLKIvMLIGVNLILLGSMIKPSECQL 

t?\ ;tttb \rrxo r\c\rT2T*T«rzm ATJVWTQQlf T70PVVFNW 
E VI I JcvX V i^K-v^o V ilJbilU OlA JN I IN I ooAJBr i^r v v mri 

VYNINVPLDNLCSSGLEASAEQEVSAEDETLAEY 

MGQTSDHESQVTFTHRINFPKKACPCASSAQVLQ 

ELLSRIEMLEREVSVLRDQCNANCCQESAATGQL 
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Amino acid sequence (A«=Alanine OCysteine, D=Aspartic Acid, 
E*=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=l50leucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, \ 
T=Threonine, V^valine, w^i ryptopnan, r— lyrosine, 
X=Unknown, *=Stop codon,/=possible' nucleotide deletion, 
V=possible nucleotide insertion 




• 






DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGECVCEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSEELEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTITELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYIVNVVALKEQARSPPTSASVSTVIDGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFILLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKVVYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSISLIWTKASGPID 

HYIUTFTPSSGlASEVTVP^ 

YIISVTAERGRQQSLESTVDAFTGFRPISHLHFSH : 

VTSSSVNITWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT. 

SEPIVGSITTGroPPKDITISNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSVVPNTVTEFTITR 

LNPATEYEISLNSVRGREESERJCTLVHTAMDNP 

VDLIATMTPTEALLQWKAPVGEVENYVIVLTHF 

AVAGETILVDGVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIENYVLTYKSTDG SRKELI VDAEDT WI 

RLEGLLENTDYTVLLQAAQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLQVYCDMTTDGGGWIVFQRRQNGQTDFFRK 

WADYRVGFGNVEDEFWLGLDNIHRITSQGRYEL 

RVDMRDGQEAAFASYDRFSVEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRQ 

SLQF 


_3175 


A _ 


2 . 


.623 ... _ _- 


RLQLPACPALSAAHPLALPSFSSQCHRAEARAAA 

AATAEGTMASGVTVNDEVIKVFNDMKVRKSST 

QEEIKKRKKAVLFCLSDDKRQIIVEEAKQILVGDI 

GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 

SKKEDLVFIFWAPESAPLKSKMIYASSKDAIKKK 

FTGIKHEWQVNGLDDIKDRSTLGEKLGGNVVVS 

LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFRLNSLSALAELAVGSRWYH 

GGSQPIQIRRRLMMVAFLGASAVTASTGLLWKR 

AHAESPPCVDNLKSDIGDKGKNKDEGDVCNHEK 

KTADIJ^HPEEKKKKRSGFRDRKVMEYENRIRA 

YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 

ITPNEKQPEHLGLDQYIIKRFDGKTEKISQEREKF 

ADEGSEFYTLGECGLISFSDYIFLTTVLSTPQRNFE 

IAFKMFDLNGDGEVDMEEFEQVQSnRSQTSMG 

AyTDtTD'nPPTTnMTT If QHT PQA1 TTYFFfiAr)! KGK 
JMUcvrltvUKr I I VJIN 1 L»JS.oOL»L*o/\JL» 1 1 I rrUAL/Ldvvjix 

LTIKNFLEFQRKLQHDVLKLEFERHDPVDGRITE 
RQFGGMLLAYSGVQSKKLTAMQRQLKKHFKEG 
KGLTFQEVENFFTFLKNINDVDTALSFYHMAGAS 
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Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K«Lysine, L^Leutine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutnmine, R=Arginine, S=Serine, 
•^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LDKVTMQQVARTVAKVELSDHVCDWFALFDC 
DGNGELSNKEFVSIMKQKLMRGLEKPKDMGFTR 
LMQAMWKCAQETAWDFALPKQ 


3177 


A 


182 


648 


LGVVGSGAAVGGRQAARGAALGRRPMAAVLG 

ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 

RNQAILDLKAAGWSELSERDAIYKEFSFHNFNQA 

FGFMSRVALQAEKMNHHPEWFNVYNKVQITLTS 

HDCGELTKKDVKLAKFIEKAAASV 


3178 


A 


8 


612 


ACGCRSFCGSTVMSLLLYYALPALGSYAMLSIFF 

LRRPHLLHTPRAPTFRIRLGAHRGGSGELLENTM 

EAMENSMAQRSDLLELDCQLTRDRVVVVSHDE 

NLCRQSGLNRDVGSLDFEDLPLYKEKLEVYFSPG 

HFAHGSDRRMVRLEDLFQRFPRTPMSVEIKGKN 

EELIREIAGLVRRYDRNEITIWASEKSSVMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVIHIRNKILTGADGKN 

LTKNDLYPOTK^EVLHMIYMRALQiyyG 

YMMPVNSEVMYPHLMEGFLPFSNLVTHLDSFLPI 

CRVNDFETADILCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELKLSVVSL 

KJEIQESLKTKIVDSPEKLKNYKEKMKDTVQKLK 

NARQEWEKYEIYGDSVDCLPSCQLEVQLYQKK 

IQDLSDNREKLASILKESLNLEDQIESDESELKKL 

KTEENSFKRLMIVKKEKLATAQFKINKKHEDVK 

QYKRTV1EDCNKVQEKRGAVYERVTTINHEIQKI 

RLGIQQLKDAADREKLKSQEIFLNLKTALEKYHD 

GIEKAAEDSYAKIDEKTAELKRKMFKMST 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILISVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGIICNANOTCFRYPTPGEAPGVVGNFNK 

SIVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQIKKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

STVDKMLRAD VILHKVFLQG YQLHLTSLCNG SK 

SEEMIQLGDQEVSELCGLPREKLAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRIVCGHPEGGGLKIKSLNWYEDNNYKAL 

FGGNGTEEDAETFYDNSTTPYCNDLMKNLESSPL 

SRHWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAWHDLEGMWEELSPKIWTFMENSQEMD 

LVRMLLDSRDNDHFWEQQLDGLDWTAQDIVAF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKLEPIATEVWLINKSMELLDERKFW 

AGIVFTGITPGSmLPHHVKYKIRMGIDNVERTNK 

DCDGYWDPGPRADPFEDMRYVWGGFAYLQDW 

EQAIIRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWIYSVAVIIKGrVYEKEARLK 

ETMRIMGLDNSILWFSWFISSLIPLLVSAGLLVVI 

LKLGNLLPYSDPSWFVFLSVFAWTILQCFLIST 

LFSRANLAAACGGIIYFTLYLPYVLCVAWQDYV 

GFTLKIFASLLSP V AFGFGCEYFALFEEQGIG VQ W 

DNLFESPVEEDGFNLTTSVSMMLFDTFLYGVMT 

WYIEAVFPGQYGIPRPWYFPCTKSYWFGEESDEK 

SHPGSNQKRISEICMEEEPTHLKLGVSIQNLVKVY 
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Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Clycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serlne, / 
T=Threomne, V=Valine, W-Iryptopnan, y-ryrosme, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 






i. 




RDGMKVAVDGLALNFYEGQ1TSFLGHNGAGKTT 

TMSD-TGLFPPTSGTAYILGKDIRSEMSTIRQNLG 

VCPQHNVLFDMLTVEEHIWFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKVVILDEPTAGVDPYSRRGIWELLL 

KYRQGRTIILSTHHMDEADVLGDRIAIISHGKLCC 

VGSSLFLKNQLGTGYYLTLVKKDVESSLSSCRNS 

SSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLIRKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

RPFTEDDAADPNDSDIDPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRNISDYLVKTYVQI1A 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKKHLKLAKDSSADRFLNSLGRFMTG 

LDTRNNVKVWFNNKGWHAISSFLNVINNAILRA 

NLQKGENPSHYG1TAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFWFLIQERVSKA 

KHLQFISGVKPVIYWLSNFVWDMCNYVVPATLV 

I1IFICFQQKSYVSSTNLPVLALLLLLYGWSITPLM 

YPASFVFKIPSTAYWLTSVNLFIGINGSVATFVL 

ELFTDNKLNNENDILKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA 

MAVEGWFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQPJLDGGGQNDELEIKELTKIYRRK 

RKPAVDRICVGIPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLNRNSELSN1HEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WADIKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTTGMDPKARRFLWNCALSW 

KEGRSVVLTSHSMEECEALCTRMAMVNGRFRC 

LGSVQHLKNRFGDGYITVVRIAGSNPDLKPVQDF. 

FGLAFPGSWKEKHRNMLQYQLPSSLSSLARIFS1 

LSQSKKRLfflEDYSVSQTTLDQVFVNFAKDQSDD 

Dm.KDLSLHKNQTVVDVAVLTSFLQDEKVKESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 

LSCPFDFLRDNVEWSEEQAAAAERKVQENSIQR 

VCQEKQVDYEINAHKYWNDFYKIHENGFFKDR 

HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 

RNNEDGPGLIMEEQHKCSSKSLEHKTQTPPVEEN 

VTQKISDLEICADEFPGSSATYRILEVGCGVGNTV 

FPBLQTNNDPGLFVYCCDFSSTAIELVQTNSEYDP 

SRCFAFVHDLCDEEKSYPVPKGSLDraLIFVLSAI 

VPDKMQKAINRLSRLLKPGGMVLLRDYGRYDM 

AQLRFKKGQCLSGNFYVRGDGTRVYFFTQEELD 

tt FTTAfiT FKVONLVDPvRLOVNRGKOLTMYRV 

WIQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSETQHLPRDPQHLPWDPQQHQDRRRPELFHAF 
ARDSAPPPSMVLAAETTSQQERLQAIAEKRKRQ 
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Amino acid sequence (A=Alanine OCysteine, D-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine* Lr=Leucine, M=Methiooine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










AEIENKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KGIEVLERGDSAPAAAKENAAAPSPVRAPAPSPA 

KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRTV 

DGSPMMKAAMYSVEITVEKDKVTGETRVLSSTT 

LLPRQPLPLGIKVYEDETKVVHAVDGTAENGIHP 

LSSSEVDELIHKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITGVQAQPGEATSGPPGIQPGQE 

PPVTMIFMGYQNVEDEAETKKVLGLQDTTTAEL 

WIEDAAEPKEPAPPNGSAAEPPTEAASREENQA 

GPEATTSDPQDLDMKKHRCKCCSIM 


3183 


A 


333 


1931 


IAPTGGSHSEIQKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSIJCTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DVVVPAPWRSEDGRLRPLRDAGGELANLSQAEL 

VDLVQWTDLILFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKHILHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 

ALLVGFILFLTRSRGRAASAGQEPLHNEELAGAG 

RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 

RAQRVAWAEADENEEEAVILAQEEEGVEKPAET 

HLSGKIGAKKLRKLEEKQARKAQREAEEAEREE 

RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 

REEQAQREHEEYLKLKEAFWEEEGVGETMTEE 

QSQSFLTEFINYIKQSKWLLEDLASQVGLRTQD 

TINRIQDLLAEGTITGVIDDRGKFIYITPEELAAVA 

NFIRQRGRVSIAELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASNI 

CDTDSHVSSSTSVRFYPHDVLSLPQIRLNRLLTID 

TDLLEQQDIDLSPDLAATYGPTEEAAQKVKHYY 

RF WILPQL WI G INFDRLTLL ALFDRNREILENVLA 

VDLAILVAFLGSILLIQGFFRDIWVFQFCLVIASCQ 

YSLLKSVQPDSSSPRHGHNRHAYSRPVYFCICCG 

LIWLLDYGSRNLTATKFKLYGITFTNPLVFISARD 

L\aVFTLCFPIVFFIGLLPQVNTFVMYLCEQLDIHI 

FGGNATTSLLAALYSFICSIVAVALLYGLCYGAL 

KDSWDGQHEPVLFSIFCGLLVAVSYHLSRQSSDP 

SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 

RNSVSERLQSDLVVCIVIGVLYFAIHVSTVFTVLQ 

PALKY\0,YTLVGFVGFVTHYVLPQVRKQLPWH 

CFSHPLLKTLE YNQ YE VRN AATMM Wr EKLH V W 

LLFVEKNI1YPLIVLNELSSSAETIASPKKLNTELG 

ALMTVAGLKLLRSSFSSPTYQYVTVIFTVLFFKF 

DYE AFSETMLLDLFFMSILFNKL WELL YKLQFVY 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
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sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
BXJIutamic Acid, F=Phenylalanlne, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, \ 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










TY1APWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLGSAIFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDKNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VIVTKYILEGYSITDNSAASMLQVFDLRKVLTTYi 

YVKGIIYYVTTSSKLEEWLANETMQEGLRLCAD 

rnyvdvdptfnpnidedydhrlagisresfcviy; 

lnwieycssrrakpvdvdkdsslvtlcyglcvl 

grralgtashhmssnlesflyglhalfkgdfris 

sirdewifadmellrkvvvpgirmsiklhqdhft 

spdeyddptvlyeaivsheknlviahegdpawrs 

avlanspsllalrhvmddgtneykiimlnrryl 

sfrvikvnkecvrglwagqqqelvflrnrnper 

gsiqnakqalrnmtnsscdqpigypifvsplttsy 

sdsheqlkdilggpislgnirnfivstwhrlrkgc 

gagcnsggmedsdtgggtsctgwattannph 

swtqgsignpg(^sgtglhppvtsypptlgtshs 

shsvqsglvrqsparasvasqssycyssrhsslr 

msttgfvpcrrsstsqislrnlpssiqsrlsmvnq 

mepsgqsglacvqhglpssssssqsepackhhtl 

vgflateggqssatdaqpgntlspannshsrka 

eviyrvqivdpsqileginlskrkelqwpdegirl 

kagrnswkdwspqegmeghvihrwwcsrdpg 

trshidkavllvq1ddkyvtvietgvlelgaev 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAVVHGBLMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLWEWQLQDD 

KNQSLFCWEIPVQIVSHL 


3187 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVnCEVNVSPCPTQPCQLSKGQSYSVNVTKl'SN 

IQSKSSKAWHGBLMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLWEWQLQDD 

KNQSLFCWEIPVQIVSHL 


3188 


A 


2 


3483 


PRVRTKXILLVNDKJKilYERVGGGPKRLGRD\^M 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPYNNVQSRINTGRRKANENAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQEEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSNIRDNVEMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTLKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERRIEEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEBLDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RUCLYNQENDINADELSEALLLIKAQKEQKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLIMQHKINKDYQMEVEAVTRKMENLQQD 

YELKVEQYVHLLD1RAARIHKLEAQLKDIAYGTK 

QYKFKPEDV4PDDSVDEFDETIHLERGENLFEIHIN 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

VV^GLHPEYNFTSQYLVHVNDLFLQYIQKNTITL 

EVHQAYSTEYETIAACQLKFHEILEKSGRIFCTAS 

LIGTKGDIPNFGTVEYWFRLRVPMDQAIRLYRER 

AKALGYITSNFKGPEHMQSLSQQAPKTAQLSSTD 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopnan, Y-ryrostne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


! 








STDGNLNELHITIRCCNHLQSRASHLQPHPYVVY 

KFFDFAJ)HDTAIIPSSNDPQFDDHMYFPWMNM 

DLDRYLKSESLSFYVFDDSDTQENIYIGKVNVPLI 

SLAHDRCISGIFELTDHQKHPAGTIHVILKWKFA 

YLPPSGSITTEDLGNFIRSEEPEWQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCIIPGPI 

SKMKQPSEKIRIEIIALSLNDSQVTMDDTIQRLFV 

ECRF^SLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKENNKAKRDILKAJLQKQEMPNRSLRFTVVS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNIDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1175 


MKGSGWHLRSG2V1VGTLITTILPHWRRTAHVGTN 

DLTAVSYLKGLWMECVWHSTGIYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDWQNFYNPLLPSGMKFEIGQALYLGFISSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 

VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 

LSFFTPSTLGLNDKEDLGSKSVGEGPYSELAKLS 

GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 

GHEDLYKRYGGFLRRIRPKLKWDNQKRYGGFLR 

RQFKVVTRSQEDPNAYSGELFDA 


3191 


A 


29 


574 


GTSAGAQTKGALCQLKVPTEKLPSPLPTMADEID 

FTTGDAGASSTYPMQCSALRKNGFWLKGRPCK 

rVEMSTSKTGKHGHAK\HHDLVGIDIFTGKKYEDIC 

PSTH^MDWNIKRNDYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 

MSEEYAVAKPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATW1HGSHGNPIYHLTE 

ANGLLEETTDGERSVGRISLYSKNGVACYLTNH 

' GRRIPKD WEEFSDLYNE VYNLTQEFFRHDKP VN 

AESQNSVGVFTREEVRNRIRNDPDDPEATKJ^ 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHIIPSGFMRWELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPEIEPRGEGDHNHDTGEGGQGG 

EEPRGGRWDEDEQWSVWECEDCELIPADHVIV 

TVSLGVLKRQYTSFFRPGLPTEKVAAIHRLGIGTT 

DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 

PPELWYRKICGFDVLYPPERYGHVLSGWICGEEA 

LVMEKCDDEAVAEICTEMLRQFTGNPN1PKPRRI 

LRSAWGSNPYFRGSYSYTQVGSSGADVEKLAKP 

LPYTESSKTATK 


3193 


A 


1 


1928 


m ttpph PnnVVTMAMODFT VTMLEPRFIEPOT 
ANLSVWKDSNSTTPLIFVLSPGTDPAADLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSSIERGK 
WVFFQNCHLAPSWMPALERLffiHINPDKVHRDF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










RLWLTSLPSNKFPVSDLQNGSKMTIEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFKSLLLSLCLFHG 

NALERRKFGPLGFNIPYEFTDGDLRICISQLKMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRCI 

MNILEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 

GYLSYIKSLPLNDMPEIFGLHDNANITFAQNETFA 

LLGTIIQLQPKSSSAGSQGREEIVEDVTQNILLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 

LLQVITQTLQDLLKALKGLVVMSSQLELMAASL 

YNNTVPELWSAKAYPSLKPLSSWVMDLLQRLDF 

LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 

KFVISIDTISFDFKVMFEAPSELTQRPQVGCYIHG 

LFLEGARWDPEAFQLAESQPKELYTEMAVIWLL 

PTPNRKAQDQDFYLCPIYKTLTRAGTLSTTGHST 

NYVIAVEIFraQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHRIPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPWPADLINH 

ANREGWTAAHIAASKGFKNCLEILCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRIS 

VGEIEPSNYGSDDLECENTICALN1RKQTSWDDFS 

KAVSQALTNHFQAISSDGWWSLEDWCNNTTDS 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEfflTVLLSGPQEGCLSSVTYASMIPLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDYIVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKLLEKMSSERDGLGSDDGVCTKI 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERIHTQVKPYECTECG 

KTFSKSTHLLQHLIIHTGEKPYKCMECGKAFNRR 

SHLTRHQRIHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYIEHTGE 

KPYEGIECffiGGKAFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYIEHTGEKPYKCMECG 

KAFNRRSHLKQHQRIHTGEKPYECSECGKAFTH 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

HFSIHTGEKP YEC VECGKAFNRS SHLTRHQQIHT | 

GEKPYECIQCGKAFCRSANLIRHSIIHTGEKPYEC 

SECGKAFNRGSSLTHHQRIHTGRNPTIVTDVGRP 

FMTAQTSVNIQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTVVLFVPQQ 

EAWWERMGRFHRJDLEPGLNILIPVLDRIRYVQSL 

KEIVINVPEQSAVTLDNVTLQE)GVLYLRIMDPY 

KASYGVEDPEYAWQLAQTTMRSELGKLSLDKV 

FRERESLNASIVDAINQAADCWGIRCLRYEIKDIH 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

AKAKAKAEAIRILAAALTQHNGDAAASLTVAEQ 
YVSAFSKLAKDSNTILLPSKPGDVTSMVAQAMG 
VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

uCIU residue OI 

peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, B=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
Y— Unknown *=5?rnn rodon. /^Dossible nucleotide deletion, 
^possible nucleotide insertion 










ELDRVKMS ! 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKVVFEGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQIELMEKITRDSSLEVLHE 

MDDYGNTPLHCAVEKNQffiSVKFLLSRGANPNL 

RMT<fMMAPLHL\VQGMNNE\^^ j 

NLEGENGNTAVIL^CTTNNSEALQILLNKGAKPC 

KSNKWGCFPIHQAAFSGSKECMEIILRFGEEHGY 

SRQLHINFMNNGKATPLHLAVQNGDLEMIKMCL 

DNGAQIDPVEKGRCTAIHFAATQGATEIVKLMIS 

SYSGSVDIVNTTDGCrffiTMLHRASLFDHHELAD 

YLISVGADD^nODSEGRSPLILATASASWNIVNLL 

LSKGAQVDIKDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVl^LGFm^SfflSKSI^KKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKWQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTOLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNADIVLNKQQASFLHLALHNK 

RKEVVLT1IRSKRWDECLKIFSHNSPGNKCPITEM 

ESYLPECMKVLLDFCMLHSTEDKSCRDYYIEYNF 

KYLQCPLEFTKKTPTQDVIYEPLTALNAMVQNN 

RIELLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGLIPMTILWNIKPGMAFNSTGIINETSDHSEI 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNWMDISNVLEWnYTTGIIFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGBFIVMLE 

VILKTLLRSTVVFIFLLLAFGLSFYILLNLQDPFSS 

PLLSIIQTFSMMLGDINYRESFLEPYLRNELAHPV 

LSFAQLVSFTIFVPIVLMNLLIGLAVGDIAEVQKH 

ASLKRIAMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFH1FCFLFCTGEIRQEIPNADKS 

LEMEDLKQKYRLKDLTFLLEKQHELIKLnQKMEn 

SETEDDDSHCSFQDRFKKEQMEQRNSRWNTVLR 

AVKAKTHHLEP ------ ■ - 


3198 


A 


51 


2177 


KEKSLHHVDQRPPLWHPGRPGTSQSAAMNASSE 

GESFAGSVQffGGTTVLVELTPDIHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

WATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 

YLPTESNENQTATVISLPAKSRTKKPTTPPAQKRL 

NCCYPGCQFKTAYGMKDMERHLKIHTGDKPHK 

CEVCGKCFSRKDKLKTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLRIHSDERPFKCQICPYASRN 

SSQLTVHLRSHTGDAPFQCWLCSAKFKISSDLKR 

HMRVHSGEKPFKCEFCNWCTMKGNLKSHIRIK 

HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECSYSCSSKAALRIHERfflCTVRPFKCNYCS 

FDSKQPSNLSKHMKKFHGDMVKTEALERKDTG 

RQSSRQVAKLDAKKSFHCDICDASFMREDSLRS 

HKKyrlbii Y In JtoivN ou V 1 V iA£r i^iur or^v^r A i rb i 

VGHLQVPLQPSQVPQFSEGRVKUVGHQVPQANT 

IVQAAAAAVNIVPPALVAQNPEELPGNSRLQILR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=G1ycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L*=Leucine, MNMethionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R«Arginine, S=Serine, / 
T=Threonine, V«=Valine, w— i rypiopnan, x — tyrosine, 
X=Unknown, *=Stop codon,A=possible nucleotide deletion, 
V=possible nucleotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSGITCTD 

FEGLNALIQEGTAEVTWSDGGQNIAVATTAPPV 

FSSSSQQELPKQTYSDQGAAHPALLCPADSIPD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSLICPCPRPAD 

WSE.QGTDWSILQSADWCIYNPLARHRALTGVFL 

QSADWCTYNPLARQKSSPSPHSTQEVQLASPLTR 

RPNKKDSAERNHRPAREGSVAQRQPNPAALEKA 

EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRVVGV 

LEV AEAAAAPVQHEPTAA V ATQSRWFPRGTRPG 

LCSLPIAVAALLCPGSGPGAQSGLEFVERPPPSPL 

AWLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGVVGGEMTTLVLDNGAYNAKIGY 

SHENVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 

GLFYILPFQKGYLVNWDVQRQVWDYLFGKEMY 

QVD^DmnTEPYFNFtSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCCIIVDSGYSF 

TfflVPYCRSKKKKEAIIRINVGGKLLTNHLKEIISY 

RQLHVMDETHVINQVKEDVCYVSQDFYRDMDI 

AKLKGEENTVMIDYVLPDFSTIKKGFCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSDIGIQE 

MGIPEAIVYSIQNLPEEMQPHFFKN1VLTGGNSLF 

PGFRDRVYSEVRCLTPTDYDVSVVLPENPITYAW 

EGGKLISENDDFEDMWTREDYEENGHSVCEEK 

FDI 


3200 


A 


3 


307 


AVQRIRHEMMFRLTGDLSHLAAIVILLLKIWKTR 

SCAGISGKSQLLFALVFTTRYLDLFTSFISLYNTS 

MKVWYAIHRNWHLQCTGLWTLNLCQLCIFN 


3201 


A 


1 


469 


IRHEGRGQRGKMELVQVLKRGLQQITGHGGLRG 
YLRWFRTNDAKVGTLVGEDKYGNKYYEDNKQ 
FFGRHRWVVYTTEMNGKNTF WD VDG SMVPPE 
WHRWLHSNITDDPPTTK^^ 
GTPEQYVPYSTTRKKIQEW1PPSTPYK 


3202 


A 


144 


840 


NSSQRIMATHALEIAGLFLGGVGMVGTVAVTVM 

PQWRVSAFIENNIVVFENFWEGLWMNCVRQANI 

RMQCKIYDSLLALSPDLQAARGLMCAASVMSFL 

AFMMAILGN1XCTRCTGDNEKVKAHIL 

TGMVVLIPVSWVANAIIRDFYNSIVNVAQKRELG 

EALYLGWTTALVLIVGGALFCCVFCCNEKSSSYR 

YSIPSHRTTQKSYHTGKKSPSVYSRSQYV 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAF1LNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
WEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQE1FLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHKVKARLTKKDS 


3204 


A 


1808 


668 


PESAPLPAFISSRILPAAWRNWCSYWTRTISCHV 

QNGTYLQRVLQNCPWPMSCPGSSYRTVVRPTYK 

VMYKTVTAREWRCCPGHSRVSCEEVAGSSASLE 

PMWSGSTMRRMALRPTAFSGCLNCSKVSELTER 

LKVLEAKMTMLTVIEQPVPPTPATPEDPAPLWGP 

ppAnrT^prrDfrriT odovgawglpgptgpkgdag 

SRGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 

PPGPPGPMGPPGPPGPTGVPGSPGfflGPPGPTGPK 

GISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeudne, M=Methionlne, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V^Valine, W=Tryptopnan, Y- tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










DPGEKSHWGEGLHQLREALKILAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNWSIYHTVWKFFCRDHFGWREYPESVIRLIEE 

ANSRGLKEYRFMMWNNHyiLHN^ 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQIICP 

DGVTSANFYPETWVYMHPSQDFIQVPVSAEDKS 

YRIIYNLFHKTVPEFKYRCLQELRVQNQFLWEKY 

KRKKEYMNRKMFGRDRIINERH^ 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKSSKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHOLFMSSIXMDLKYK^ 

FAVRFAKNYERLQSDYVTODHDREFSVADLSVQ 

IFTVPSLARMLITEENLMSIIIKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHffiMEPEWEAAFTLQMKLTHVISMMQDWC 

ASDEKVLIEAYKKCLAVLMQCHGGYTDGEQPIT 

LSICGHSVETIRYCVSQEKVSIHLPVSRLLAGLHV 

LLSKSEVAYKFPELLPLSELSPPMLffiHPLRCLVL 

CAQVHAGMWRRNGFSLVNQIYYYHNVKCRRE 

MFDKDVVMLQTGVSMMDPNHFLMIMLSRFELY 

QIFSTPDYGKRFSSEITHKDVVQQNNTLIEEMLYL 

IIMLVGERFSPGVGQVNATDEIKREI1HQLSIKPM 

AHSELVKSLPEDENKETGMESVDEAVAHFKKPGL 

TGRGMYELKPECAKEFNLYFYHFSRAEQSKAEE 

AQRKLKRQNREDTALPPPVLPPFCPLFASLVNILQ 

SDVMLCIMGTBLQWAVEHNGYAWSESMLQRVL 

HLIGMALQEEKQHLENVTEEHVVTFTFTQKISKP 

GEAPKNSPSILAMLETLQNAPYLEVHKDMIRWIL 

KTFNAVKXMRESSPTSPVAETEGTIMEESSRDKD 

KAERKRKAEIARLRREKJMAQMSEMQRHFIDEN 

KELFQQTLELDASTSAVLDHSPVASDMTLTALGP- 

AQTQVPEQRQFVTCILCQEEQEVKVESRAMVLA 

AFVQRSTVLSKNRSKFIQDPEKYDPLFMHPDLSC 

GTHTSSCGHIMHAHCWQRYFDSVQAKEQRRQQ 

RLRLHTSYDVENGEFLCPLCECLSNTVIPLLLPPR 

NIFNNRLNFSDQPNLTQWIRTISQQIKALQFLRKE 

ESTPNNASTKNSENVDELQLPEGFRPDFRPKIPYS 

ESIKEMLTTFGTATYKVGLKVHPNEEDPRVPIMC 

WGSCAYTIQSIERILSDEDKPLFGPLPCRLDDCLR 

SLTRFAAAHWTVASVSVVQGHFCKPFASLVPND 

SHEELPCDLDIDMFHLLVGLVLAFPALQCQDFSGI 

SLGTGDLHIFHLVTMAHIIQILLTSCTEENGMDQE 

NPPCEEESAVLALYKTLHQYTGSALKEIPSGWHL 

WRSVRAGIMPFLKCSALFFHYLNGVPSPPDIQVP 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLDES 

ii/o , nxTct:\n/"D'vn tj^tjdfiaTT? VPPPQMlfT FMT PPFiV 
WCJvN oJfcr VJvK i luCSjcxsAJAiJy. i ris^c>i\T\j^iiyL^rr,iy i 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=G!ydne, H=Histidine, 
Msolcucine, K«Lysine, I^=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S^erine, 
T=Threonine, V«VaIine, W=Tryptophan, Y^yrosine, ' 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










RRGNPLHLCKERFKJGQKLWHQHSVTEEIGHAQ 
EANQTLVG1DWQHL 


3207 


A 


49 


963 


QLSPSQAPAGAQEVARRVTVGSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNITVVQAKLAKNY; 

GMTRMDPYCRLRLGYAVYETPTAHNGAKNPRW 

>HCVIHCTVPPGVDSFYLEIFDERAFSMDDRIAWT, 

HIT1PESLRQGKVEDKWYSLSGRQGDDKEGMINL 

VMSYALLPAAMVMPPOPVVtMPTVYQQGVGY 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSEE 

DLKA1QDMFPNMDQEVIRSVLEAQRGNKDAAIN 

SLLQMGEEP 


3208 


A 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINTLS 
AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 
GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 
FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 
VIIFTGLFSV AFLGRRLVLSQ WLGILA 1 IAGLVW 

gladllskhdsqhklsevitgdlliimaqiivaiq 

mvleekfvykhnvhplravgteglfgfve-slll 

vpmyyipagsfsgnprgtledaldafcqvgqqp 

liavallgnissiaFfnfagisvtkelsattrmvl 

dslrtvviwalslalgweafhalqelgflilligt 

alynglhrpllgrlsrgrplaeeseqerllggtr 

TPINDAS 


3209 


A 


104 


1999 


"AKVVSLKEFSCFWRREKPVSSLSSLQVKAEASW 
DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 
DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 
IPGCGVTFEIVSNIPEDAQGVEEREALARMAANV 
ENPASADSEAYIEKYLRSVLAVENLLTLDRLRQE 
VAVKEQLTGKGKLSRRSISSPNVNRLSGSRQDLIP 
SYSLGSNKGRWESQQDVSQTTVSRGIAPAPALSV 
SPQNNHSPDPGLSNLAASYLNPVKSFVPQMPKLL 
KSLFPVRDEKRGKRPSPLAHQPVPRIMVQSASPDI 
RVTRMEEAQPEMGPDVLVQTMGAPALKICDKP 
AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 
YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 
EPEAPISHPPPPTAVPAEEPPGPQQLVSPGRERPDL 
Ey^APGSPFRVRRVRASELRSFSRMLAGDPGCSP 
GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 
EFVTVGAHKTGVVRYVGPADFQEGTWVGVELD 
LPSGKNDGSIGGKQYFRCNPGYGLLVRPSRVRR 
ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 
LTAALAKADRSHKNPENRKSWAS 


3210 


A 






" SPF WTEKRRMEKPLFPLVPLHWFGFG YTALVVS 
GGIVGYVKTGSVPSLAAGLLFGSLAGLGAYQLY 
QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGMELPAVNLKVILLGHWLLTTWGCIVFSGSYA 
WANFTI1JU.GVWAVAQRDSIDAISMFLGGLLATI 
FLDIVHISIFYPRVSLTDTGRFGVGMAILSLLLKPL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
TIDSAEAPADPFAVPEGRSQDARGY 


3212 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 
ALKFMMEHISWCPGWNTMARSRLTAISI'SRVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Pheny»alanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L*=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










AFQNSSEREDCNNGEPPRKJIPEKNSLRQTYNSCA 

RLCLNQETV CLASTAMKTENC VAKTKLANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETffiS 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRDLTGHTGSVLCLQY 

DERVUTGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRS1AVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFK2<FKPPDGNAPPNSFYRALYPKUQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDST\OlVWDVNrGEMLNTLIHHCEA 

VLHLRFNNGMM VTC SKDRSIA V WDMA SPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTDCV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RTVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR - 


3214 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKUPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDH1AENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKnQDffiTffiS 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAA VNVVDFDDKYlvbAbuUKI IK V 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDEECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I«lsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, ; 
T=Threonine, V=VaIine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LVEHSGRVFRLQFDEFQIVSSSHDDTILrWDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAMAAN 

LSRNGPALQEAYVRWTEKSPTDWALFTYEGNS 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV I 

KDPNSGLPKFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHVTINARAEEDVEPECIMEKVAKA; 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEIKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERELREAARREQRYQEQGGEASPQ 

RTWEQQQEWSRNRNEQESAVHPREIFKQKERA 

MSTTSlSSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

QGLCARALYDYQAADDTEISFDPENLITGIEVIDE 

GWWRGYGPDGHF^FPiWrTELIE 


3216 


A 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADLSW 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVRVVDNSALGNSPYHRAPRCIHVYKKN 

GVGKVGDQILLAIKGQKKKALIVGHCMPGPRMT 

PRFDSNNVVLIEDNGNPVGTRIKTPIPTSLRKREG 

EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQD1AAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

WAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHl^ESKSTKRDILVAFKGGCSILPLP 

YMIQCKHFVTQYEPVLEESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

WAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIDLVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLWSSHNLESKSTKRDILVAFKGGCSILPLP 

VTvyrrnn^WWTnYFPVT TF^T KDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3219 


A 


1623 


572 


TSAEGWKGCTCTFKDRSKLREHLRSHTQEKWA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hlstidine, 
I=lsoleucine, K=Lysine, Lr=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










CPTCGGMFANNTKFLDHIRRQTSLDQQHFQCSH 

CSKRFATERLLRDHMRNHVNHYKCPLCDMTCPL 

PSSLRNHNIRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGNNLTVHLRK 

KHQFKWPSGHPRFRYKEHEDGYMRLQLVRYES 

VELTQQLLRQPQEGSGLGTSLNESSLQGIILETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHW 

NQTNAQGQQEIVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 


745 


SLGBPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENVyDREOIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HLANGHVVPKPQVKGVVREENKVRAVPTWAS 

VQWDDPGSLASVESPGTPKETPIEREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNRIPPDAYQPYLSPGTPQLEFSA 

FGAFGKPSSLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGWRWEYFRLR 

PLRFRAPDEPQQAQVPHVWGWEVAGAPALRLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASGITGSYSVSESPFFSPI 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

PSDGINSEVLEAIRVTRHKNAMAERWESRIYASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVINCADNTGAKNLY1ISVKGIKGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRKS 
YRRKDGVFLYFEDNAGVIVNNKGEMKGSAITGP 
VAKEC ADL WPRI A SN AGSIA 


3222 - 


A- 


-207 


1321 


PLIPLHPANRSPATMAELQEVQITEEKPLLPGQTP 

EAAKTHSVETPYGSVTFTVYGTPI^KRPAILTYH 

DVGLNYKSCFQPLFQFEDMQEIIQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 

FSTIIGVGVGAGAYILARYALNHPDTVEGLVLIN1 

DPNAKGWMDWAAHKLTGLTSSIPEMBLGHLFSQ 

EELSGNSELIQKYRMITHAPNLDNIELYWNSYNN 

RRDLNFERGGDITLRCPVMLVVGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKWLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 
GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 
EQPPETAAQRGFCQVSGYLDDCTCDVETIDRFNN 
YRLFPRLQKLLESDYFRYYKVNLKRPCPFWNDIS 

nrirDDno A \n^T>f^r*QTYCVP"nnTlf *2 A QVVY9FF A"M 
QCOKJKJJUA V VoJ-/J& V r^U Url IV o/\o I rv I oujd/\in 

NLIEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADDIQSPEAEYVDLLLNPERYTGYK 

GPDAWKIWNVIYEENCFKPQTIKRPLNPLASGQG 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, j 
T— Threonine, V^vaiine, w^irypiopnan, i* 3 tyrosine, 
X=XJnknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TSEENTFYSWLEGLCVEKRAFYRLISGLHASINV 
HLSARYLLQETWLEKKWGHNITEFQQRFDGILTE 
GEGPRRLKNLYFLYLIELRALSKVLPFFERPDFQL . 
FTGNK1QDEENKMLLLEILHEIKSFPLHFDENSFF 
AGDKKEAHKLKEDFRLHFRNISKl^^ I 
RLWGKLQTQGLGTALKILFSEKLIANMPESGPSY 
EFHLTRQEIVSLFNAFGRISYKCERIRKTSRNLLQ 
NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 

SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 

LRKFKLVFLGEQSVGKTSLITRFMYDSFDNTYQA 

TIGIDFLSKTMYLEDRTVRLQLWDTAGQERFRSL 

IPSYIRDSWAVWYDITNLNSFQQTSKWIDDVRT 

ERG SD VIIML VGNKTDL ADKRQITIEEGEQRAKE 

LSVMFIETSAKTGYNVKQLFRRVASALPGMENV 

QEKSKEGMIDIKLDKPQEPPASEGGCSC 


3225 


A 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKRVA 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIHIWDKVIVDGSDMEEWPC1ASKD 

TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 

GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 

TENNNGLGNWRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFVVSGREQAQIHNTDGP 

KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNNNRSTGGSWOTGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRFTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQIKQDTV 

WDffiEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 

WOT)YKNNNSSNWGGGRPDEKTPSSWNENPSKD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDBDD 

GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKKFDVDKRAMNLG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

PQFISPQVSASMLKQFPNSGLSPGLFNVGPQLSPQ 

QIAMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 

nPKT^OAVROOOEOOLARMVSALOOOOOOOOR 

QPGMKHSPSHPVGPKPHLDNMVPNALNVGLPDL 

QTKGPIPGYGSGFSSGGMDYGMVGGKEAGTESR 

FKQ WTSMMEGLPS VATQEANMHKNGAIV APGK 



289 



WO 01/57190 



PCTAJS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=lsoleucine, K=Lysine, L=Leucine, M=Metbionine > 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, w— I rypiopnan, jr— tyrosine, 
X«=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TRGGSPYNQFDIIPGDTLGGHTGPAGDSWLPAKS 

PPTNKIGSKSSNASWPPEFQPGVPWKGIQNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHNPTHLSNKMWKNHISSRNTTPL 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

ASASTWSDGGSVRPSYWLVLHNLTPQIDGSTLRT 

ICMQHGPLLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTILAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWQSLETGQNQSDPVGPALNLFG 

GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 

SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


vpwkrqdeqlslqvetlyldspavihllsptflp 

psslppflqivdssssactldsffpflapwdspqdc 

gfkdhqpltlqaltvelarwtlmlllstamyg 

ahapllalchvdgrvpfrpssavllteltklllc 

afsllvgwqawpqgpppwrqaapfalsaLlyg 

annnlviylqrymdpstyqvlsnlkigstavly 

clclrhrlsvrqglallllmaagacyaagglq 

vpgntlpspppaaaaspmplhitplgllllilycli 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 
LGLHAGGGSGPGLLEGFSGWAALVVLSQALNGL 
LMSAVMKHGSS1TRLFWSCSLVVNAVLSAVLL 
RLQLTAAFFLATLLIGLAMRLYYGSR 


3227 


A 


1 


679 


RSTRARTRRPGLRAVPLPVGGFLGKMKWVWAL 

LLLAALGSGRAERDCRVSSFRVKENFDKARFSGT 

WYAMAKKDPEGLFLQDMVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLQKGNDDHWTVDTDYDTYAVQY 

SCRLLNLDGTCADSYSFVFSRDPNGLPPEAQKTV 

RQRQEELCLARQYRLIVHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 

LKCVWGDGAVGKTCLLMSYANDAFPEEYVPT 

VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 

RPLSYPNTDVFLICFSVVNPASYHNVQEEWVPEL 

KDCMPHVPYVLIGTQBDLRDDPKTLARLLYMKE 

KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 

WDEAILTEFHPKKKKKRCSEGHSCCSn 


3229 


A 


25 


722 


AISAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 

QWRFVDVLGLEEESLGSVPAPACALLLLFPLTAQ 

HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSjF 

EDRAKCFEKNEAIQAAHDAVAQEGQCRVDDKV 

NFHFILFNNVDGHLYELDGRMPFPVNHGASSEDT 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 

RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 

RAQQIAQLYGRLYSESSRRVLLGRLWRRLHGRP 

GHASALMAALAGVFVWDEERIQEEELQRSINEM 

KRLEEMSNMFQSSGVQHHPPEPKAQTEGNEDSE 

GKEQRWEMVMDKKHFKLWRRPITGTHLYQYRV 

FfiTYTDVTPROFFNVOLDTEYRKKWDALVIKLE 

VffiRDVVSGSEVLHWVTHFPYPlvrYSRDYVYVRR 

YSVDQENNMMVLVSRAVEHPSVPESPEFVRVRS 

YESQMVniPHKSPTDENGFDYLLTYSDNPQTVFPR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=Alanine OCysteine, D-Aspartic Acid, 
E=G1utamic Acid, F<=Phenylalanine, G=Glycine, H«Histidine, 
I=Isoleucine, K=Lysine, l^=Leucine, M=Methionine, 
N=Asparagine, F^Proline, Q=Glutamine, R^Arginine, S=Serine, / 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possib!e nucleotide insertion 










YCVSWMVSSGMPDFLEKLHMATLKAKNMEIKV 
KDYISAKPLEMSSEAKATSQSSERKNEGSCGPAR 
IEYA 


3231 


A 


2117 


590 


FYPEPPEAGASSPCAPGDPDMSFRKWRQSKFRH 

VFGQPVKlSnDQCYEDIRVSRVTWDSTFCAVNPKFf 

LAVIVEASGGGAFLVLPLSKTGRIDKAYPTVCGH 

TGPVLDmWCPHNDEVIASGSEDCTVMVWQIPE; 

NGLTSPLTEPVWLEGHTKRVGI1AWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

VSWNHNGSLFCSACKDKSVRIIDPRRGTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

LWDPENLEEPMALQELDSSNGALLPFYDPDTSV 

VYVCGKGDSSIRYFEITEEPPYIHFLNTFTSKEPQR 

GMGSMPKRGLEVSKCE1ARFYKLHERKCEPIVM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 

DADPILISLREAYVPSKORDLKISRRNVLSDSRPA 

MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 

KLEEVMQELRALRALVKEQGDRICRLEEQLGRM 

ENGDA 


3232 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVVVVI 
ILVGVVSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSrTLISMKNINMKNGKQSLSAEKVL 


3233 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDAmPSPTSETVLTVAAFGVISFTVILVVVVI 
ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNIVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WMEANQHSLNILGQKVSMHYSDPKPKJNEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTULRNLNPHSTMDSILGA 

LAPYAVLSSSNVRVIKDKQTQLNRGFAFIQLSTIE 

AAQLLQDLQALHPPLTIDGKTINVEFAKGSKRDM 

ASNEGSRISAASVASTAIAAAQWAISQASQGGEG 

TWATSEEPPVDYSYYQQDEGYGNSQGTESSLYA 

HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

QSYTIMSPAVLKSELQSPTHPSSALPPATSPTAQE 

SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 

NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide . 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 

RWARSLNKQKENFKNSFQPISSLRDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

QKLACLLCRRQFPSKEALIRHQQLSGLHKQNLEI 

HRRAHLSENELEAIJEKNDMEQMKYRDRAAERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQGIVTPIEA 

QTRVRGSGLGARGSSYGVTSTESYKETLHKTMV 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRLGADPAHQDRHGDTALHAAARQG 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWROKLQGELED 

EWQEVMGRFEGDASrDETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQIETWELGRVMGAVTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 
APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 
SQPPMEAQSLPGAPPPFDAQDLPGAQPPFDAQSPL 
DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 
SLNPAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 
KRKEPVFHFFCDTCDRGFKNQEKYDKHMSEHTK 
CPELDCSFTAHEKIVQFrTWRNMHAPGMKKIKLD 
TPEEIARWREERRKNYPTLANffiRKKKLKLEKEK 
RGAVLTTTQYGKMKGMSRHSQMAKIRSPGKNH 
KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 
DPLGVLINSDSESDKEEKPQHSVIPKEVTPALCSL 
MSSYGSLSGSESEPEETPIKTEADVLAENQVLDSS 
APKSPSQDVKATVRNFSEAKSENRKKSFEKTNPK 
. REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 

RRRGRWSRKKMSLKSERRGIHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KKTNEKTRKVTTVKKFFSASSRVGSKKEIQEAKA 

PSPSENRQTSIETDRVSKEFIEFLKTFHKTGQEIYK 

QTKLFLEGMHYKRDLSIEEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV 

NED1PEVSDMVVKAITDIIEMDSKRVPRDKLACIT 

KCSKHIFNAIKITKNEPASADDFLPTLIYIVLKGNP 

PRLQSNIQYITRFCNPSRLMTGEDGYYFTNLCCA 

VAFIEKLDAQSLNLSQEDFDRYMSGQTSPRKQEA 

ESWSPDACLGVKQMYKNLDLLSQLNERQERIMN 

EAKKLEKDLIDWTDGIAREVQDIVEKYPLEIKPP 

NQPLAAIDSENVENDKLPPPLQPQVYAG 


3238 


A 


1373 


449 


VLSVCPTGVFRPAPCRMAFMKKYLLPILGLFMA 
YYYYSANEEFRPEMLQGKKVIVTGASKGIGREM 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=GIydne, H=Histidine, 
l=Isoleucine, K«=Lysine, L=Leucine, M^Methionine, 
N=Asparagme,P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
^possible nucleotide insertion 










AYHLAKMGAHVWTARSKETLQKVVSHCLELG 
AASAHY1AGTMEDMTFAEQFVAQAGKLMGGLD 
MLILNHITNTSLNLFHDDIHHVRKSMEVNFLSYV 
VLTVAALPMLKQSNGSIVWSSLAGKVAYPMVA 
AYSASKFALDGFFSSIRKEYSVSRVNVSITLCVLG 
LIDTETAMKAVSGIVHMQAAPKEECALEIIKGGA 
LRQEEVYYDSSLWTTlilRNPCIUCn^LYSTSYN 
MDRFINK 


3239 


A 


213 


422 


ERTMQLEIKVALNFIIFYLYNKLLW/QPLKKK*EA 
HWYPDKPLKGSGFHT/GEMVDPVGELAAKRSGL 
TVEt) 


3240 


A 


1255 


1425 


HESYHVNPNLCNPVAPTSGAHSIG*KWPSWLGA 
VAHSCNPSTLVGRGGRITRGQELR 


3241 


A 


161 


547 


PAGIGRSTAKTPGTPGSLEMENLKSGVYPLKEAS 
GCPGADRNLLVYSFYEKGPLTFRDVAIEFSLEEW 
OCLDTAQODLYRKY^ENYRNLVFLAGLAVSKP 
DL1TCLEQGKEPWNMKRHAMVDQPPGR 










3242 


A 


50 


241 


PLPARGKSTLPATFCSPSAPELASMSVVPPNRSQT 
GWPRGVTQFGNKYIQQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGLIWGLMLLHYTFQQPRHQSSVKLREQI 
LDLSKRYVKALAEENKNTVDVENGASMAGYGK 
ITVEYF 


3244 


A 


37 


1391 


VLMDGRMMRSMRLREEESPGPSHTASCLCGSAP 

Cn.CSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSP 

GVESQLYKLPWVCEEGAGIPTVLQGfflDCGSLLG 

YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 

AIQNGFWFFKFLILVGLTVGAFYIPDGSFTNIWFY 

FGVVGSFLFILIQLVLLIDFAHSWNQRWLGKAEE 

CDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYT 

EPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQDA 

QPNSGLLQASVITLYTMFVTWSALSSIPEQKCNP 

HLPTQLGNETVVAGPEGYETQWWDAPSIVGLIIF 

LLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 

QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 

ASLHVMMTLTNWYKPGETRKMISTWTAVWVKI 

CASWAGLLLYL — 










3245 * 


A 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAHQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 
DLDAIWGIVVEAAAGAGALITLLLMLILLVRLPF 
FKEKEKKSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HEVCGSGCCCHCCAGGPVARQKALPRLRGVMS 

RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 

LYTGKPNLWGLQARTFGIWTLLSSVIRCLCAIDI 

HNKTLYKTLWTFLLALGHFLSELFVYGTAAPTI 

GVLAPLMVASFSILGMLVGLRYLEVEPVSRQKK 

RN 


3247 


A 


-1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEENSV 

THHEVKCQGKPLAGIYRKREEKRNAGNAVRSA 

MKSEEQKIKDARKGPLVPFPNQKSEAAEPPKTPP 

SSCDSTNAAIAKQALKKPIKGKQAPRKKAQGKT 

QQNRKLTDFYPVRRSSRKSKAELQSEERKRIDELI 

ESGKEEGMKIDLIDGKGRGVIATKQFSRGDFVVE 

YHGDLIEITDAKKREALYAQDPSTGCYMYYFQY 

LSKTYCVDATREThTRLGRLINHSKCGNCQTKLH 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
H>=Glutamic Acid, F=Phenylalanine, OGlycine, H=Histidine, 
I=Isoieucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=G!utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *~Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DIDGVPHLILIASRDIAAGEELLYDYGDRSKASIE 
AHPWLKH 


3248 ■ 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 

VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 

PDIGEANAMCLATCTRDGKPSARMLLLKGFGKD 

GFRmOTESRKGKELDSNPFASLVFYWEPLNRQ 

VRVEGPVKKLPEEEAECYFHSRPKSSQIGAWSH 

QSSVIPDREYLRKKNEELEQLYQDQEVPKPKSW 

GGYVLYPQVMEFWQGQTNRLHDRIVFRRGLPTG 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRKLFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRWEPKRAVSREDSVKPGA 

HLTVKKIFVGGIKEDTEEyNIJUDyFEKYGKIETffi 

VMEDRQSGKKRGFAFVTFDDHDTVDKIVVQKY 

HTINGHNCEVKKALSKQEMQSAGSQRGRGGGS 

GNFMGRGGNFGGGGGNFGRGGNFGGRGGYGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCW1LDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESHDIVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQV1YNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAADLKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDHTDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3251 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFMGYffiKLGEAGIK^ESHDIWSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKilCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3252 


A 


1 


574 


PLGSNTAPALRVMVQAWYMDDAPGDPRQPHRP 

DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 

KIRRERNYSWMDHTICKDKLPNYEEKIKMFYEE 

HLHLDDE1RYILDGSGYFDVRDKEDQWIRIFMEK 

GDMVTLPAGIYHRFIv DEKNY 1 J^MKLr VLriirV 

WTAYNRPADHFEARGQYVKFLAQTA 


3253 


A 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucirie, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagtae, P=Prollne, Q=Glutamine, R=Arginine, S^Serine, I 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KYLLRLLDKTTVSHNTKRFRFALPTAHHTLGLPV 
GKfflYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVI 
KVYLKGVHPKFPEGGKMSQYLDSLKVGDWEF 
RGPSGLLTYTGKGHFN1QPNKKSPPEPRV AKKLG 
MIAGGTGITPMLQLERAILKVPEDPTQCFLLFANQ 
TEKDIILREDLEELQ ARYPNRFKL WFTLDHPPKD 
WAYSKGFVTADMIREHLPAPGDDVLVLLCGPPR 
MVQLACHPNLDKLGYSQKMRFTY 


3254 


A 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

QVKNNHLGLGATINNEDNWIAHQDDFNQLLAEL 

NTCHGQETTDSSDKKEKKSFSLEEKSKISKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

DASPSTPEENETTTTSAFTIQEYFAKRMAALKNK 

PQVPVPGSDISETQVEFJKJtGKJ^^^ 

S^QPKAKRHTEGKPERAEAQERVAKKKSAPAE 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGICR 

MAFNGCCPDCKVPGDDCPLVWGQCSHCFHMHC 

ILKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEVVLPPRSCRVF 
WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 
FTAVLKFAAEEFKVPAATSAIITNDGIGINPAQTA 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFIYNPR 

FGPREGQEENKILFYHPNEVEKNEKIRNVGLCEAI 

VQFTRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMWRNPIIEKQSKDGKPVffiYQEEELLDKVYSS 

VLRQCYSMYKLFNGTFLKAMEDGGVKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LKIQSFINRMEESLNIVKYTAFLYNDQLIWSGLEQ 

DDMRILYKYLTTSLFPRHIEPELAGRDSPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPKIFVNTD 

DTYEELHLIVYKAMSAAVCFMEDASVHPTLDFC 

RRLDSIVGPQLTVLASDICEQFNINKRMSGSEKEP 

QFKFIYFNHMNLAEKSTVHMRKTPSVSLT^ 

LMKJQLGDENSDFTRVDEDEEirVKAMSDYWVVG 

KKSDRRELYVILNQKNANLIEVNEEVKKLCATQF 

NNIFFLD 


3258 


A 


113 


1558 


APRGCSMPHRKKKPFIEKKKAVSFHLVHRSQRD 

PLAADESAPQRVLLPTQKJDNEERRAEQRKYGVF 

FDDDYDYLQHLKEPSGPSELIPSSTFSAHNRREEK 

EETLVIPSTGDCLPSSVFASEFEEDVGLLNKAAPV 

SGPRLDFDPDP/AALDDDFDFDDPDNLLEDDFIL 

QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 

GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 

FWSEETKSRFTEYSMTSSVMRRNEQLTLHDERFE 

KFYEQYDDDEIGALDNAELEGSIQVDSNRLQEVL 

NDYYKEKAENCVKLNTLEPLEDQDLPMNELDES 

EEEEIvnTVVLEEAKEKWIXESICSTYSNLYNHPQ 

LIKYQPKPKQIRISSKTGIPLNVLPKKGLTAKQTE 

RIQMINGSDLPKVSTQPRSK>IESKEDBCRARKQAI 

KJEERKERRVEKKANKLAFKLEKRRQEKELLNLK 

KNVEGLKL 
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SEQ ID 
NO: 


Method 

« 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine t S=Serine, \ 
T=Threonine, V=Valine,\V==Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,A=possib!e nucleotide deletion, 
V=possible nucleotide insertion 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLLIILATISDSHLHTPMYFFLSNLSFA 

DICVTSTTIPKMLMMQTQNKVITYIACLMQMW 

FILFAGFENFLLSVMAYDRFVAICHPLHYMVIMN 

PHLCGLLVLASWTMSALYSLLQILMVVRLSFCT \ 

ALEIPHFFCELNQVIQLACSDSFLNHMVIYFTVAL 

LGGGPLTGILYSYSKIISSIHAISSAQGKYKAFSTC 

ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTWTPI^NPFIYSLRNK^^ 

MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEIKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGDLSPSELRKIFSNLE 

DILQLfflGLNEQMKAVRKR>JETSVIDQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDIIPTQMQRL 

TKYPLLLDNIATYTEWPTEREKVKKAADHCRQIL 

NYVNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PNVEELRNLDLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDELVLLQKQDDRLVLRCHSKILASTAD 

SKHTFSPVIKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRMAASVKEQS 

TKPPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

FVAERQFAKEQHTDGTLKEVGEDYQIAIPDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

APQDSQASMLVMDHMIMTPEMPTMEPEGGLDD 

SGEHFFDAREAHSDENPSEGDGAVNKEEKDVNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GIPAVESTHQQQHSPQNTHSDGAISPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQIMEYIHKBEA ; 

DLEHLKKVEESYTTLCQRLAGSALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTKIELLPSYST 

ATLEDEPTE VDDP WNLPTLQD S G IK WS ERDTKGK 

ILCFFQGIGRLILLLGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSIVVSMVSSSLLTVRAAIPIIMGANIGTSITNT 

IVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATHYLEIITQLIVESFHFKNGEDAPDLLK 

VITKPFTKLIVQLDKKVISQIAMNDEKAKNKSLV 

KIWCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QNWTMKNVTYKENIAKCQHIFVNFHLPDLAVGT 

ILLILSLLVLCGCLIMIVKILGSVLKGQVATVIKKT 

INTDFPFPFAWLTGYLAELVGAGMTFIVQSSSVFT 

SALTPLIGIGV1TIERAYPLTLGSNIGTTTTA1LAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFTRL 

PIRMAKGLGNISAKYRWFAVFYLLDFFFLIPLTVFG 

LSLAGWRVLVGVGVPWFniLVLCLRLLQSRCPR 

VLPKKLQNWNFLPLWMRSLKPWDAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 

DLEEAQEGQDVPVKAPETFDNITISREAQGEVPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=GIycine, H=Histidine, 
Msoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, Serine, 
T=Threonine, V=Va!ine, W=Tryptophan, Y^Tyrosine, 
X— UnknowDy ^Mop COOOn» ^possioic nacieonac aeicuuD, 
V=possible nucleotide insertion 










SDSKTECTAL 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRWLF 

ALYLAMFWGLVENLLVICVNWRGSGRAGLMN 

LYILNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFLVCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAIIPLPEVV 

HIQLVEGPEPMCLFMAPFETYSTWALAVALSTTI 

LGFLLPFPL1TVFNVLTACRLRQPGQPKSRRHCLL 

LCAYVAVFVMCWLPYHVTLLLLTLHGTHISLHC 

HLVHLLYFFYDVIDCFSMLHCVINP1LYNFLSPHF 

RGRLLNAVVHYLPKDQTKAGTCASSSSCSTQHSI 

IITKGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 

TQPLTPS 


3263 


A 


i 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 

RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 

AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 

GVGAATHWIYDASDQGLYSAPRVWWMFRAFG 

HHAVSLLDGGLRHWLRQNLPLSSGKSQPAPAEF 

RAQLDPAFIKTYEDIKENLESRRFQWDSRATGR 

FRGTEPEPRDGIEPGH1PGTVN1PFTDFLSQEGLEK 

SPEEIRHLFQEKKVDLSKPLVATCGSGVTACHVA 

LGAYLCGKPDVPIYDGSWVEWYMRARPEDVISE 

GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVffiQAGQCG 

NQIGAKFWEVISDEHGEDPTGSYHGDSDLQLERI 

NVYYNEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDVVRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDPJMNTFSVMPSPKVSDTVVE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 

KLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNA 

DLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQY 

RALTVPELTQQMFDSKNMMAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDIPPRGtKMSATFIGNSTAIQELFKRI 

SEQFTAMFRRKAFLHWYTGEGMDEMEFTEAES 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 


3265 


A 


265 


862 


WWEDARVLGPFHPEEEGHWVMTPSEGARAGTG 

RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 

VKKSALCGEQVHILGCEVSEEEFREGFDSDINNR 

L VYHDFFRDPLNWSKTEE AFPG GPLG ALRAMCK 

RTDPVPVnALDSLSWLLLRLPCTTLCQVLHAVS 

HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 

GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 

IRMWFQWSEQRDYIDTrWNCGYLLASSFVFLNL 

LGQLTGCVLVLSRNFVQYACFGLFGIIALQTIAYS 

ILWDLKFLMRNLALGGGLLLLLAESRSEGKSMF 

AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 

FDASFFS1 VCjiNl VO 1 ALMJ-L V AlUr K 1 I\J->/vtt.l-» l i-» v 
VWLFAINVYFNAFWTPVYKPMHDFLKYDFFQT 1 
MSVIGGLLLWALGPGGVSMDEKKKEW 


3267 


A 


802 


1011 


" ASTFCSAWKRRSTAALWWSGSRASRSHPRELGP 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamnc OCysteme, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=ArgUune, S=Serine, 
T«Threomne, V^Vahne, w— I ryptopnan, r^iyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










LCFVFGTAALSIRSMDVLSLFLEHG 
RA 


3268 


A 


490 


679 


EDA WITNPSLSNARSTPSKPLCYTVLKEGQVVGV 
KTTKASNTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKDi 

MTTNAGPLHPYWPQHLRLDNFWNDRPTWHILA 

GLFSVTGVLVVTTWLLSGRAAVVPLGTWRRLSL' 

CWFAVCGF1HLVIEGWFVLYYEDLLGDQAFLSQ 

LWKEYAKGDSRY1LGDNFTVCMETITACLWGPL 

SLWVV1AFLRQHPLRFILQLWSVGQIYGDVLYF 

LTEHRDGFQHGELGHPLYFWFYFVFMNALWLV 

LPGVLVLDAVKHLTHAQSTLDAKATKAKSKKN 


3270 


A 


17 


229 


GDTGPQILMSYLDSVASKLLQMVKKLSQSFCSNF 
KYLTKYSRKQVSDEKKSRRWESNPIFFKKNKKI 

0 


3271 


A 


419 


553 


IQSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPSSAG 


3272 


A 


1211 


1450 


FQFIQIELLNILQSLIRNQTQSPYNTTAYPAJDSVIT 
ILPFSFSCFFIITKCFGLSffPSVIFFLHVYFILTLVVF 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHWGQESAKRRSARRFLIMSELTKELMELVW 

GTKSSPGLSDTIFCRWTQGFVFSESEGSALEQFEG 

GPCAV1APVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTLCDILESACCDHSGSYCLVSWLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKRSFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEDEDASEPLIDPVYGHGSQS 

LINLLLTGHAVSKVWDGDRECSGMKLLGIHEQA 

AVGFLTLMEALRYCKVGSYLK1SOPYLDCLASE 

THLTVFFAKDMALVAPEAPSEQARRVFQTYDPE 

DNGFIPDSLLEDVMKALDLVSDPEYINLMKNKL 

DPEGLGIILLGPFLQEFFPDQGSSGPESFTVYHYN 

GLKQShTYNEKVMYVEGTAVVMGFEDPMLQTD 

DTPIKRCLQTKWPYIELLWTTDRSPSLN 


3274 


A 


186 


1358 


RVVHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 

GSRAPQPVVRSFCGSVGAEGRMEKLRLLGLRYQ 

EYVTREPAATAQLETAVRGFSYLLAGRFADSHE 

LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 

QKLLTWLSVLECVEVFMEMGAAKVWGEVGRW 

LVIAL1QLAKAVLRMLLLLWFKAGLQTSPPIVPL 

DRETQAQPPDGDHSPGNHEQSYVGKRSNRWRT 

LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 

TPLGLQETIAEFLYIARPLLHLLSLGLWGQRSWK 

PWLLAGWDVTSLSLLSDRKGLTRRERRELRRR 

TILLL YYLLRSPF YDRF SEARILFLLC^LLAIJH V itkj 

VGLVTRPLMDYLPTWQKIYFYSWG 


3275 


A 


575 


759 


SVYSASSCKCCNYRKTEQPDCEQPPASSMPERPS 
HESQPTPQMMPLSAPSRAEELGQRPO 


3276 


A 


7 


258 


KAAGHRLLLAAGHPSMPSSDCLLWEGSLELRPL 
QHISSLLVLVSTTCLFAFPRVP1AFESKSCLIYHCH 
rAFTVRHYMCSSHTG 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 
SSQG VHDQVLPTPNASSRVIVHVDLDCFY AQ VE 
MISNPELKDKPLGVQQKYLVVTCNYEARKLGVK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KLMNVRDAKEKCPQLVLVNGEDLTRYREMSYK 

VTELLEEFSPVVERLGFDENFVDLTEMVEKRLQQ 

LQSDELSAVTVSGHVYNNQSINLLDVLHIRLLVG 

SQIAAEMREAMYNQLGLTGCAGVASNKLLAKL 

VSGWKPNQQTVLLPESCQHLIHSLNHIKEIPGIG 

YKTAKCLEALGINSVRDLQTFSPKBLEKELGISVA 

QRIQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

VEAKNKIEELLASLLNRLCQDERKPHTVRLIIRRY 

SSEKHYGRESRQCPEPSHVIQKLGTGNYDVMTPM 

VDILMKLFRNMWVKMPFHLT^^ 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

MEDFPKDKETNRDFLPSGR1ESTRTRESPLDTTNF 

SKEKDINEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKQM 

QDIPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 

YMSSQKDYSYYLDNRLKDERISQGPKEPQGFHF 

tnsotavsafhsfMlqseqlfsrnhttdshkqt 
vatdshegltenrepdsvdekitfpsdidpqvfye 
lpeavqkellaewkrtgsdfhighk 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 

IGCGYGGLLVELSPLFPDTLILGLEIRVKVSDYVQ 

DRIRALRAAPAGGFQ>nACLRSNAMKHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWRIISPTLLAEY 

AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPAIFRRJQDPVLQAVTSQTSLPGH 


3279 


A 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

PQELAERGVRIVSRGRTQLFALNPRSGSLVTAGRI 

DREELCAQSPLCVVNFNIL\nENKMKIYGVEVEn 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPFA 

RDADVGVNSLRSYQLSSNLHFSLDWSGTDGQK 

YPELVLEQPLDREKETVHDLLLTALDGGDPVLSG 

TTHmVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGINGKLTYSFRNEEEKISETFQL 

DSNLGEISTLQSLDYEESRFYLMEWAQDGGAL 

VAS AK V WTVQD VNDNAPE VILTSLTS SISEDCL 

PGTVIALFSVHDGDSGENGEIACSIPRNLPFKLEK 

SVDNYYHLLTTRDLDREETSDYMTLTVMDHGT 

PPLSTESHIPLKVADVNDNPPNFPQASYSTSVTEN 

NPRGVSEFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSSYVSINSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPEILYPAL 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

RIPDIL ADLG S1KTPIDPEDLDLTL YL V V A V AA VS 

CVFLAFVIVLLVLRLRRWHKSRLLQAEGSRLAG 

VPASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 

LIFPQPrrrADTLLSEESCEKSEPLLMSDKVDANK 

EERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 

GTWPNNQFDTEMLQAMILASASEAADGSSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G=Glycine,H=Histidine, 
I=Isoleucine, K=Lysine, L^Leutine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, j 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










VYIPGSNATLTNAAGKRDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSVVAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQAHHAMEKMEEFVYKVWEGRWRV1 

PYDVLPDWLKDl^YLLHGHRPPMPSFRACFKSIF 

RIHTETGNIWTHLLGFVLFLFLGILTMLRPNMYF l 

MAPLQEK V VFGMFFLG A VLCL SFS WLFHTV YCH 

SEKVSR1PSKLDYSGIALLIMGSFVPWLYYSFYCS 

PQPRLIYLSIVCVLGISAIIVAQWDRFATPKHRQT 

RAGVFLGLGLSGWPTMHFTIAEGFVKATTVGQ 

MGWFFLMAVMYITGAGLYAARJPERFFPGKFDI 

WFQSHQIFHVLVVAAAFVHFYGVSNLQEFRYGL 

EGGCTDDTLL 


3281 


A 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTOSMNQEKLA 

KLQAQVRIGGKGTARRKJGCVVHRTATADDKKL 

QSSLKKLAVNNIAGIEEVN^ 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 

RICMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 

WQNEPFEDPUHGNGQFTEKRVYLNSKLPSWAR 

AVVPKIFYVTEKAWNYYPYTITEYTCSFLPKFSIH 

IETKYEDNKGSNDTDFDNEAKDVEREVCFIDIACD 

EIPERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QPIMCSYKLVTVKFEVWGLQTRVEQFVHKVVR 

DILLIGHRQAFAWVDEWYDMTMDDVREYEKN 

MHEQTNIKVCNQHSSPVDDffiSHAQTST 


3283 


A 


159 


547 


KSKLNQQVEVQESEWRLTEAKGPTMGKESGW 
DSGRAAVAAVVGGWAVGTVLVALSAMGFTSV 
GIAASSIAAKMMSTAAIANGGGVAAGSLVAILQS 
VGAAGLSVTSKVIGGFAGTALGAWLGSPPSS 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 

SVLPLPGAQDTVTCIRCGFNINVRDFEGKVVKTS 

WFHQLGTAMPMSVEEGPECQGPWDRRCPRGG 

HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 

EDS 


3285 


A 


123 


1535 


HRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVIYRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISSISFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATITEAC 

DGSDDEFGLSTDSLSRLRSPSVLEVREKGYERLBCE 

ELAKAQRELKLKDEECERLSKVRDQLGQELEEL 

TASLFEEAHKMVREANIKQATAEKQLKEAQGKI 

DVLQAEVAALKTLVLSSSPTSPTQEPLPGGKTPF 

KKGHTRNKSTSSAMSGSHQDLSVIQPIVKDCKEA 

DLSLYNEFRLWKDEPTMDRTCPFLDKIYQEDIFP 

CLTFSKSELASAVLEAVE1WTLSIEPVGLQPIRFV 

KASAVECGGPKKCALTGQSKSCKHRIKLGDSSN 

YYYISPFCRYRITSVCM^FTYIRYIQ 

DQMFWEVMQLRKEMSLAKLGYFKEEL 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPEVPPEEFRPFLAKMRGILKSIAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G1ycine, H=Histidine, 
Wsoleucine, K«=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\«possible nucleotide insertion 










ADMDFNQLEAFLTAQTKKQGGITSDQAAVISKF 
WKSHKTKJRESLMNQSRWNSGLRGLSWRVDGK 
SQSRHSAQIHTPVAIIELELGKYGQESEFLCLEFD 
EVKVNQILKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDGKC 
VICDSYVRPCTLVRICDECNYGSYQGRCVICGGP 
GVSDAYYCKECTIQEKDRDGCPKTVNLGSSKTDL 
FYERKKYGFKKR 


3288 


A 


3 


428 


RTTFFRFRPCESLCGDMKLLTHNLLSSHVRGVGS 

RGFPLRLQATEVRICPVEFNPNFVARMIPKVEWS 

AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 

HLLLEVEVIEGTLQCPESGRMFPISRGIPNMLLSE 

EETES 


3289 


A 


1 


1743 


AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTQ 

EEWALLDPSOKNLYRDyMOETrT<NLTSVGKTW 

KVQNIEDEYKWRRNLSLMREKLCESKESHHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 

AFSYLDSFQSHDKACTKEKPYDGKECTETFISHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVFISFSSIQYHKMTHTGEKPYECKQCGK 

AFRCGSHLQKHGRTHTGEKPYECRQCGKAFRCT 

SDLQRHEKTHTEDKPYGCKQCGKGFRCASQLQI 

HERTHSGEKPHECKECGKVFKYFSSLRIHERTHT 

GEKPHECKQCGKAFRYFSSLHIHERTHTGDKPYE 

CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

AFISNYIRYHERTHTGEKPYQCKQCGKAFIRASS 

CREHERTHTINR 


3290 


A 


2 


1350 

• 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS 

RRSPAARPPVPAPPALPRGRPGTEGSTSLSAPAVL 

WAVAVWVWSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDGITNKLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEFIQGEALDPKHVCNPAIFRLIARQLAKIHA 

IHAHNGW1PKSNLWLKMGKYFSLIPTGFADEDIN 

KRFLSDPSSQILQEEMTWMKEILSNLGSPVVLCH 

NDLLCKNUYNEKQGDVQFIDYEYSGYNYLAYDI 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSTIEFDFLGYAIVRFNQYFKMK 

PEVTALKVPE 


3291 


A 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASAQD 

ARYGQKDSSDQNFDYMFKLLDGNSSVGKTSFLF 

RYADDSFTSAFVSTVGIDFKVKTVFKNEKRIKLQI 

WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 

SFNAVQDWSTQIKTYSWDNAQVDLVGNKCDME 

DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 

TFERL VDnCDKMSESLETDPAl 1AAKQN 1 KLKb i 

PPPPQPNCAC 


3292 


A 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGHISPAKDTSLQ 
QRTPAEMSPVLHFYVRPSGHEGAASGHTRRKLQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
H>=Glutamic Acid, F=Phenyla!anine, G=Glycine, H=Histidlne, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, / 
•^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










gklpelqgvetelcynwwtaealpsaeetkkl 

mwlfgcplllddvareswllpgsndlllevgpr 

lnfstptstnivsvcratglgpvdrvettrryrls 

fahppsaeveaialatlhdrmteqhfphpiqsfsp 

esmpeplngpinilgegrlalekanqelglalds i 

wdldfytkrfqelqrotstveafdlaqsnsehs 

rhwffkgqlhvdgqkjlvhslfesimstqessnp! 

nnvlkfcdnssaiqgkevrflrpedptrpsrfqq 

qqglrhvvftaethnfptgvcpfsgattgtggri 

rdvqctgrgahvvagtagycfgnlhipgynlp 

wedlsfqypgnfarplevaieasngasdygnkf 

gepvlagfarslglqlpdgqrrewikpimfsggi 

GSMEADfflSKEAPEPGMEWKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 

NRVIRACVEAPKGNPICSLHDQGAGGNGNVLKE 

LSDPAGA1IYTSRFOLGDPTLNALEIWGAEYQESN 

ALLLRSPN^FLTHVSARERCPACFVGTITGDRRI 

VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 

VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA , 

LERVLRLPAVASKRYLTNKVDRSVGGL VAQQQC 

VGPLQTPLADVAVVALSHEELIGAATALGEQPV 

KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 

CSGNWMWAAKLPGEGAALADACEAMVAVMA 

ALGVAVDGGKDSLSMAARVGTETVRAPGSLVIS 

AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 

QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 

ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 

NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 

DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 

VSVNGAVVLEEPVGELRALWEETSFQLDRLQAE 

PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 

GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 

D VTMQDLCSGAIGLDTFRG VAFV GGFS YAD VLG 

SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 

CNGCQLLALLGWVGGDPNEDAAEMGPDSQPAR 

PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 

MEGAVLPVWSAHGEGYVAFSSPELQAQEEARGL 

APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 

DGRHLAVMPHPERAVRPWQWAWRPPPFDTLTT 

SPWLQLFINARNWTLEGSC 


3293 


A 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRERV 

AMrT^QMSVTLKYEIiGCLIYVHLVIWLLLVAKMS 

VGHLRLLSHDQVAMPYQWEYPYLLSBLPSLLGLL 

SFPRNNISYLVLSMISMGLFSIAPLIYGSMEMFPA 

AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 

HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

LRSGKEAKILQHFGDGLCRMLDERLQRHRTSGG 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVDLLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

HRNLVLRTHQPARYSLIPEGLELAQKLAESEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVQQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
t— Thr»Aninp v=Vft!inp W=Trvntnnhan Y=Tvrosine. 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QPLELRPGEYRVLLCVDIGETRGGGHRPELLREL 

QRLHVTHTVRKtHVGDFVWVAQETNPRDPANP 

GELVLDfflVERKRLDDLCSSllDGRFREQKFRLKR 

CGLERR\m.VEEHGSVHNLSLPESlLLQAVTNTQ 

VIDGFFVKRTAD1KESAAYLALLTRGLQRLYQGH 

TLRSRP WG 1 rGNJrJbbOAJVl 1 ori\ rLx^oLL, 1 r MJrN 

AGAKNKAQSVREVFARQLMQVRGVSGEKAAA 

LVDRYSTPASLLAAYDACATPKEQETLLSTIKCG 

RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 

PGKGAPEVKEMAWWKSWIEQEGVTVKSSSHFN 

PDPDAETLYKAMKGIGTNEQAIIDVLTKRSNTQR 

QQ1AKSFKAQFGKDLTETLKSELSGKFERLIVAL 

MYPPYRYEAKELHDAMKGLGTKEGVIIEILASRT 

KNQLREIMKAYEEDYGSSLEEDIQADTSGYLERI 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 

K1RGTDEMKFITILCTRS ATHLLR V* lib Y cKlAJNK 

SIEDSIKSETHGSLEEAMLTVVKCTQNLHSYFAE 

RLYYAMKGAGTRDGTLIKNIVSRSEIDLNLIKCH 

FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAAIPLRGDGS 

GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 

FLPSSKPASEVINEYSWKVDFLKGMLQAEKLTSS 

SEKALANQFLAPGRVPTTARERVPATKTVHLQS 

RARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 

QPVSEKQSAAELDL\^QRHQNLQbj^AtbMLOi^ 

ARSLKTNTL A A QS VIKKDNQTL SHSLKMADQNL 

EKLKTESERLEQHTQKSVNWLLWAMLIIVCFIFIS 

M1LFIRIMPKLK 


3297 


A 


46 


617 


HKQPAGFLGLWLGTETYTISFPGPETFGLGLSHA 

TGIPG SP A CRQP WGLH SLHhTYWVlAMVSAMS W 

VLYLWISACAMLLCHGSLQHTFQQ^ 

TCEVIAAHRCCNKl^EERSQTVKCSCLPGKVAG 

TTRNRPSCVDASIVIGKWWCEMEPCLEGEECKTL 

PDNSGWMCATGNKIKTTRJHPRT 


3298 


A 


157 


748 


IQPPDPRNMTLAAYKEKMKELPLVSLFCSCFLAD 

PLNKSSYKYEADTVDLN WCYISDMEVIELNKCT 

SGQSFEVILKPPSFDGVPEFNA5L1 J KK1<^^ 

KKLEAAEERRKYQEAELLKHLAEKREHEREVIQ 

KAIEENNNFIKMAKEKLAQKMESNKENREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 

GGAPRRRTPVTMWRLLARASAPLLRVPLSDSWA 

LLPASAGVKTLLPVPSFEDVSIPEKPKLRFIERAPL 

VPKVRREPKNLSDIRGPSTEATEFTEGNFAILALG 

GGYLHWGHFElvavmTINRSMD^^ 

APrKPlIKKoVOHKMuuOlvUAlJJH i v ir vfLAUK. 

LWEMGGRCEFEEVQGFLDQVAHKLPFAAKAVS 

RGTLEKMRKDQEERERNNQNPWTraRIATANML 

GIRKVLSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPEIRVTPLGAGQDVGRS 
CILVSIAGK^A/NlLDCGMHMGFl^roDRRFPDFSYI 
TQNGRLTDFLDCVnSHFHLDHCGALPYFSEMVG 
YDGPIYMTHPTQAICPILLEDYRK1AVDKKGEAN 
FFTSQMIKDCMKKVVAVHLHQTVQVDDELEIKA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine t P*=Proline, Q=Glutamine, R=Arginine, S=Serine, | 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possibIe nucleotide insertion 


• 








YYAGHVLGAAMFQIKVGSESVVYTGDYNMTPD 

RHLGAAWTOKCRPNLLirESTYATTIRDSKRCRE 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETTWERMNLKWIYFSTGLTEXANHYYKLFIPWT 

NQKIRKTFVQRNMFEFKHIKAFDRAFADNPGPMi 

VWATPGMLHAGQSLQIFRKWAGNEKNMVIMP 

GYCVQGTVGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AKKMEFLKQKIEQELRVNCYMPANGETVTLPTS 

PSBPVGISLGLLXREMAQGLLPEAKKPRLLHGTLI 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 

HDTRKEQETALRVYSHLKSVLKDHCVQHLPDGS 

VTVESVLLQAAAPSEDPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 , 


349 


C1RTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDA YGKELFDKANKHHF LHSI- ATXGVPHCPJCP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINKAG 

KLQSQLRTTVVAAAAFLDAFQKVADMATNTRG 

GTREIGSALTRMCMRHRSIEAKLRQFSSALIDCLI 

NPLQEQMEEWKKVANQLDKDHAKEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALIEERGRFCTFISMLRP 

VIEEEISMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQVILDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRLSSVSSHDSGFISQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 

M 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 
HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 
DLNKDGCITKEEMLDIMKSIYDMMGKYTYPALR 
EEAPREHVESFFQKMDRNKDGVVTIEEFIESCQK i 
DENIMRSMQLFDNVI 


3304 


A 


40 


432 


ISEAASG AFQAR* F YQM\LEQKTD ALGKQS VNRG 
FTKDKTLSSIFNffiMVKEKTAEEIKQIWQQYFAA ~ 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
GYEFFVGQWTGTELHFHCTYKYSDPEGKA j 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVWVLKVV 
GMTLFLLYFPQIFNKSNDGFTTTRSYGTVSQIFGS 
RSPSPNGFITTOSYGTVCPKDWEFYQARCFFLIHL 
*\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTTVAGAVSNQLLVWYPAT 

ALADNKPVAPDRRISGHVGIBFSMSYLESKGLLA 

TASEDRSVRIWKGGDLRVPGGRVQNIGHCFGHS 

ARVWQVKLLENYLISAGEDCVCLVWSHEGEILQ 

AFRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 

WHL VGRG YRGLG/DLGSLLQVP* * ARYTQGCDS 

GWLLATAGSD*YRGPVSL*RRGQVLGAAARG*T 

FPVLLPAGGSSWSRGLRIVCYGQWGRSCQGCPH 

QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS 
AQKAELIALTQAIRWGKDINVNTDSRYAFATVH 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=G1utamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, L»Leucine, M=Methionlne, 
N=Asparagine, P*=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V«Valine, W=Tryptophan, Y=^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VRGAICQERRLLTSAEKAIKNKNPPSSKPNRSSSXF 
WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 
DFTKVKPHQAGYKYLLVLVDTFSGWTEAFATK 
NETVNMVVKFLLNEIIPRHGLPVAIGSDNGPAFA 
LSIV* S VSKALNIQ WKLHC A YRPQSSGQVERMNC 
TLKNTLTKLILETG VNWV SLLPL ALLRVRCTP YW 
• AGFLPFEIMYGRVLPILPKLRDAQLAKISQTNLLQ 
YLQSP 


3308 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDIIFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKA SQESEC YVID AE VLTH 

DVPYHDYFYTINRYTLTRVAKNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3309 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGROYX^yFNFSVDKLYDLLETNSRFQRDF 

MEQRRFSDHFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTAWRETQTMYKASQESECYVIDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3310 

i 


A 


2 


1198 


SPLCHPGLSRER/S*SEAKLRSGRYC*KRQVEAPL 

*RPGL*TMAASDTERDGLAPEKTSPDRDKKKEQS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRHESKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

KKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

MDAQEALARRLERAKKLQEQREKEMVEKQKQQ 

EIAAAAAATGGSVLNVAALLASGTQVTPQIAMA 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 

AEQEKKJIKMLWQGKKEGDKSQSAGNMGKN 


3311 


A 


177 


4 


PIQIPPRITPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 
PGPAHDFPPLSAVLSGHTKT 


3312 


A 


3 


426 

- 


LESPRH*PPCWGPLIWALTVSSVPSPTPELSCILKS 

P/RPACPV/PGLWPSLLSPAPPQSSGPLLGLSPCPG 

AGQWPSPLSPAPPPSSDPLSGLSPCPGAGPRSSP\S 

ASAPCRAVPLSPRRLTWPPHLQVGILIPTGRPWK 

NL 


3313- 


A 


162 


2 


QLQNLASRGCL* SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3314 


A 


162 


2 


QLQNLASRGCL* SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3315 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLQCKASRGG*GKGPAPTR*EGGPGSAP 
APLPASSGCSLFPDSSPWTPPPPAPGAAAAQP**T 
PRCPAALRAGAfflGRVGRPY 


3316 


A 


3 


2307 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS 

KSNSMLQKPT\AYVRPMDGQESMEPKLSSEHYSS 

QSHGNSMTELKPSSKAHLTKLKIPSQPLDASASG 

DVSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 

FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

LKDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E>=Glutamic Add, F=Phenyla1anine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q==Glutamine, R=Arginine, S=Serine, / 
T«Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SDSEANEPSQSASPEPEPPPTNKWQLDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGRVAPKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

KffiSETPVDLASSMPSSRHKAATKGSRKPNIKKES 

KSSPRPTAEKKKYKSTSKSSQKSREIIETDTSSSDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEKELLSPLSEPDDRYPLIVKIDLNLLT 

RIPGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

KVSNKGKJIKHKNEDDNRASESKKPKTEDKNSA 

GHKPSSNRESSKQSAAKEKDLLPSPAGPVPSKDP 

KTEHGSRKRTISQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

TLDSSKPRRTKLVFDDRNYSADHYLQEAKKLKH 

NADALSDRFEKAVYYLDAVVSFIECGNALEKNA 

QESKSPFPMYSETVDLI 


3317 


A 


496 


2 


NLLQDEKLVHSYPYDWRTQETCGY1VPARQWFI ; 

NXTRDIKTAAKELLKKVKFIPGSALNGMVEMMD 

RRPYWCISRQRVWGVPIPVFHHKTKDEYLINSQT 

TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 

GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


3318 


A 


2 


512 


AWHEGDSRSDQCHHPYNYGFDYYYGMPFTLVD 

SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 

GKLSGWVSVPWLLIFSMILF1FLLGYAWFSSHTSP 

LYWDCLLMRGHEITEQPMKAE\RAGSIMVKEAIF 

LFRKGHSKGKLFLLFFLPFLQVHKTFPTTDGFHW 

AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAP\SFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 


3320 


A 


4037 


3432 


QMSEAVAEKMLQYRRDTAGWKICREGNGVSVS 
WRPSVEFPGNLYRGEGIVYGTLEEVWDCVKPAV 
GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 
MKLISPRDFVDLVLVKRYEDGTISSNATHVEHPL 
CPPKPGFVRGFNHPCGCFCEPLPGEPTKTNLVTFF 
HTDLSGYLPQNWDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
KGPGSEGTP 


3322 


A 


1 


420 


AIVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 

ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 

VADHKNLEVIVTNGYDKDGFVHDIQNDIHASSSL 

NGRSTVHVKPIDENLGQTGKSAVCIHQDINDDH 

VEDVT 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF*LSFL*FPGLARAKSIP 
TKTY SNE V VTL WYRPPDILLG STD YSTQIDMW* G 
QVEVWQGPCGKGGGLVTTATQPAAFLFTVPSLP 
RGVGCIFYEMATGRPLFPGSTVEEQLHFIFRILSE 
EAWALCAVETHR 


3324 


A 


1276 


466 


PGSTHASARITIY'L'ULSWA 1 b VlJNNJ<SKJW* , r'l' 
AGAPPASSSSSSSSSSPPTVSTAPPLIPPPGFPPPPG 
APPPSLIPTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 
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SEQID 
NO: 


Method | 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, D=Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkoowo, *=Stop codon,A=possibJe nucleotide deletion, 
^possible nucleotide insertion 










SSSPRDRDRER*RTRERERERDHSPTPSVFNSDEE 
RYRYREYAERGYERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHKHKKSKR 
SKEGKEAGSEPAPEQESTEATPAE 1 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCN1 

SLPGEHNANLISVL* *GEQGCA*NVFHISFS* AHN 

RmLSroFDHITRTGKIYDDHRKJTLRILYDQTGR 

PILWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSnCYSAFVSFQSVMLLLHS 

QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 

GYYRNIYTPPDSSTSFIQDYSRDGRLLQTLHLGTG 

RRVL YK YTKQ ARLSEVL YDTTQ VTLTYEES SGD 

LSDSSTLIA*LLTVFVLVPAGPLIGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVINETPLP1DLYRYV 

DVSGRTEOFGKFSVINYDLNOVITTTV^QMTKIF 

SANGQVIEVQYEILkAIAYWMTIQYDN^ 

CDIRVGVDANITRYFYEYDADGQLQTVSVNDKT 

QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRGNDIFEYNSNGLLQ 

KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 

LIAMELSSGEEYYVACDNTGTPLAVFSSRGQVIK 

EILYTPYGDIYHDTYPDFQVIIGFHGGLYDFLTKL 

VHLGQRDYDVVAGRWTTPNHHIWKQLNLLPKP 

FNLSTKLIKYGIFHFLFLILCLTDIRSWLELFGFQL 

HNVLPGFPKPELENSPSI* QMSNSMLHLLCASLS* 

TILGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 

GGKQPRFAAVPSVFGKGIKFAIKDGIVTADIIGVA 

NEDSRRLAA1LNNAHYLENLHFTIEGRDTHYFIK 

LGSLEEDLVLIGNTGGRRILENGVNVTVSQMTSV 

LNGRTRRFADIQLQHGALCFNIRYGTTVEEEKNH 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 

GEKQQLLSTGRVQGYDGYFVLSVEQ 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 

NLGPCRRKRLQTLMRLAAGFQYSSHKDPSLSAK 

EKHTDYHNEARGP WPG WVG*RTADGSGGRGPD 

GAHHPGPKSSSWRASRLLPGLGGSHHLDAYVGR 

DLECGTPAPLQLEIPPQPRGHPAP1PTGQAGPRDS 

GPGASP*VETRPLTDGRR*PGVRPVGWTPAHPAG 

TLRPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 

AVPKHRAWRTPLCSQ 


3327 


A 


1 


418 


CSECGKSFCKKSKFIIHQRTHTGEKPYECNQCGK 

SFCQKGTLTVHQRTHTGEKPYECNECGKNFYQK 

LHLIQHQRTHSGEKPYECSYCGKSFCQKTHLTQH 

QRTHSGERPYVCHDCGKTFSQKSALNDHQKIHT 

GVKLY 


3328 


A 


1 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENELDED 
MHQKIAREMNLSETAFIRKLHPTDNFAQRSCFGL 
IWFTPTTDLQILTSSILPSIL 


3329 


A 


45 


419 


EELSCWQIWQQIANDLTRCQDSMINNSQCHKQG 
DFPYQVuTELSlQloblJbN YIVNKAJLiux'InJN 1 uNr 
EFPILRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
QCKKGVDPIGWISHHDGHRVHKR 


3330 


A 


64 


430 


FWIOJFTGLAPAAAVATTTSSSTMRFTSISNSLTST 
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SEQ ID 

NO: 


Method 


Predicted 
begin aing 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Grycine, H=Histf dine, 
I=Iso)eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S^erine, f 
T=Ttareonine, V=VaIine, W=Tryptopnan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AAIGLSFTTSTTTTATFmmTTITSGr^ 

LLSRGFENLVPYTSTVSWTTPVMTYGHLEGLIN 

EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKIP 
PGTPIYECNSRCQCGPDCPNRIVQKGTQYSLCIFR 
TSNGRGWGVKTLVKIKRMSFVMEYVGEVITSEE 
AERRGQFYDNKGITYLFDLDYESDEFTVDAARY' 


3332 


A 


25 


461 


PAADFVLQARPTRADILGIHSKYDEVRKAGACFY 

KMTGLGPGPQALYNGEPFKJHDEEMNIKELKMAVL 

QRMMDASVYLQREVFLGTLNDRTNAIDFLMDR 

NNVVPRINTLILRTNQQYLNLLSTSVTADAEDFS 

TFFFLDSQDKSA 


3333 


A 


317 


54 


AWIIFLPPLTSCPLWAPGTKHKTILEARSGLGPIK 
AYPRLGPPTPGEPEAPAQDRTFHCEICNVKVNSK 
VQLKQHISSRRHEIVDPV 


3334 


A 


304 


410 


.AOESLESNLRQIFQSLPPEMDILLLLLFFM-IIFAI- 


3335 


A 


19 


418 


VESRNSRVQPRVRLNDRTNAroFLMDRNNVVPRI 
NTLILRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKSAXOAKI^MYYLTQDDESnSAATLWIIADFDK 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLLIMKDESLY 

QGLREDTLRLHQLVETVELKIPEENQPPSKQVKP 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

YVTIRSRLSASVQDILGSVTEKLQYSEEPAGREDS 

LILVAVSSSGEKVLLQPTEDCVFTALGINSHLFAC 

TRDSYEALVPLPEEIQVSPGDTEIHRVEPEDVANH 

LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAVVALLLHYSIDEAE 
CFEKACRILACNDPGRRLIDQSFLAFESSCMTFGD 
LVNKYCQAAHKLMVAVSEDVLQVYADWQRWL 
FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNIRRGGSDTNLNFDVPD 
GmDFHKVKLTADSLKQKILKVTEQIKIEQTSRDG 
NVAEYLKI^VNNADKQQAGRIKQVFEKKNQK 


3339 


A 


1 


665 


AAAASNWGLITNIVNSIVGVSVLTMPFCFKQCGI 

VLGALLLWCSWMTHQSCMFLVKSASLSKRRTY 

AGLAFHAYGKAGKMLVETSMIGLMLGTCIAFYV 

VIGDLGSNFFARLFGFQVGGTFRMFLLFAVSLCI 

VLPLSLQRNMMASIQSFSAMALLFYTVFMFVIVL 

SSLKHGLFSGQWLRRVSYVRWEGVFRCIPIFGMS 

FACQSQVLPTYDSLDEPSV 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
YISKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVKRTPRKYLAEIVLIDDFSNKEHLKEKLDEYI 
KLWNGLVKVFRNERREGLIQARSIGAQKAKLGQ 
VLIYLDAHCEVAVNWYAPLVAPISKDR 


3342 


A 


385 


2 


M/TWWPLFRDVSFYr\TDLIM^ 
SLLLLTAYFCYVWMKFNVQVEKWVKQMINRN 
KWKVTAPEAQAKPSAARDKDEPTLPAKPRLQR 
GGSSASLHNSLMRNSIFQNKIHTLDPHV 


3343 


A 


1 


385 


FRVDNSEEWKDVFESSERSFKLDSLKCGTWYKV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteme, D=Aspartic Add, 
E=G1utamic Acid, ^Phenylalanine, G=Glycine, EHHishdine, 
I=Isoleucine, K^Lysine, L=Lcucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y»Tyrosine, 
X=XJnknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










KLAAKNS VG SGRJSEIIEAKTHGREPSFSKDQHLF 
THINSTHARLNLQGWNNGGCPITAIVLEYRPKGT 
WAWQGLRANSSGEVFLTELREATWY | 


3344 


A 


351 


147 


SPAC1TSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACITSSLSQHL\DPIOWVPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


AG1RHEAPPTTSNRHRRQIDRGVTHLNISGLKMP 

RGIAIDWVAGNVYWTDSGRDVTEVAQMKGENR 

KTLlSGMIDEPHArSTVDPLRGTMYWSDWGNHPK 

IETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 

LYWADAKLSVIGSIRLNGTDPIVAADSKRGLSHP 

FSIDVFEDYIYGVTYINNRWKIHKFGHSPLVNLT 

GGLSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPPPD 

APRPGTCNLQCENGGSCFLNARRQP.KCRCQPRY 

TGDKCELDQCWEHCRNGGTCAASPSGMPTCRCP 

TGFTGPKCTQQVCAGYCANNSTCTVNQGNQPQ 

CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 

GSRQCRCTAYFEGSRCEVNKCSRCLEGACWNK 

QSGDVTCNCTDGRVAPSCLTCVGHCSNGGSCTM 

NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 

SILIP 


3347 


A 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHVPPCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITG\SHRARPENGFENIF 


3348 


A 


1 


1171 


LSK1TMPVICNEPLSFIQRLTEYM*HTYFIHRPSSL 

SDPVDRMQCVAAFAVSAVASQWERTGKPFNPLL 

GETYELVRDDLGFRLISEQVSHHPPISAFHAEGLN 

NDFIFHGSIYPKLKFWGKSVEAEPKGTITLELLEH 

NEAYTWTNPTCCVHNUVGKLWIEQYGNVEIINH 

KTGDKCVLNFKPCGLFGKELHKVEGYIQDKSKK 

KLCALYGKWTECLYSVDPATFDAYKKNDKKNT 

EEKKNSKQMSTSEELDEMPVPDSESVFIIPGSVLL 

WR1APRPPNSAQMYNFTSFAMVLNEVDKDMESV 

IPKTDCRLRPDIRAMENGEIDQASEEKKRLEEKQ 

RAARKNRSKSEED WKTRWFHQGPNP YNG AQD 

WIYSGSYWDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQKIKCLNNKrTPrTTTEKK^SQS 
VRPP*SNR1Y*ILQS*NISFS*LPN*NFASSSGKYLR 
TQK1KCLNNKFTPFPTTEKK 


3350 


A 


1 


712 


GAPAQDCICLPFPFHSSFLESDIRKPARRKIQTTNP 

DFLLLLFMSVPVVSAPPFCPPAEGSRDGRPKASV 

ARPAAVHEHHSPRDCGHLPDVIRSSLGGWQPH*P 

AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 

GWPGPGQAWRVRVPGPHPLCPPASPPSPVQQ**E 

SVAAGSGLPGCVLCAAGRRPGPLPLLCVEVGQA 

LPPGAWVSSSGQRPGLTHPLAYSHGCVPSEG 


3351 


A 


1 


428 


MAAVVAATALKGRGARNARVLRGBLAGATANK 
ASHNRTRALQSHSSPEGKEEPEPLSPELEYIPRKR 
GKNPMKAVGLAWAIGFPCGILLFILTKREVDKDR 
VKQMKARQNMRLoN 1 \je, Yxio^Kr KAoo^oAror 
DVGSGVQT 


3352 


A 


2 


841 


RTLFRGRRRREDDRISRPHPSTAESKAPTPKFDLL 
ASNFPPLPGSSSRMPGELVLENRMSDVVKGVYK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, j 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
^possible nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 

CAAELTALSTTQQEKDLIEDSSVQKDGLNQTnP 

VSPPSTTKPSRASTASPCNNNINAATAVALQEPR 

KLSYAEVCQKPPKEPSSVLVQPLRELRSNVVSPT 

KNEDNGAPENSVEKPHEKPEARASKDYSGFRGN 

IIPRGAAGKIREQRRQFSHRAIPQGVTRRNGKEQ 

YVPPRSPK 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 

PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 

SGPGQRVCVIDEIGKMELFSQLFIQAVRQTLSTPG 

TIILGTffVPKGKPLALVEEIRNRKDVKVPNVTKE 

NRNHLLPDIVTCVQSSRK 


3354 


A 


56 

•> • 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEWER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTMSAGLAEAGHLEGHCLVRWAEELENVRILP 

HT\O.YMADSETFISLEECl^^ 

LALEKLFPKQCQVLGIVTPGIVVTPMGSGSNRPQ 

EIEIGESGFALLFPQIEGIKIQPFHFIKDPKNLTLER 

HQLTEVGLLDNPELRWLVFGYNCCKVGASNYL 

QQVVSTFSDMNIILAGGQVDNLSSLTSEKNPLDI : 

DASGVVGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNTIGFMFACVGRGFQYYRAK 

GNVEADAFRKFFPSVPLFGFFGNGEIGCDRIVTG 

NFILRKCNE VXDDDLFHS YTTIMALIHLG S SK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERTVCVMGPIDDSVASLVIAQLLFLQSESN 

KKPIHMYINSPGGVVTAGLAIYDTMQYILNPICT 

WCVGQAASMGSLLLAAGTPGMRHSLPNSR1MIH 

QPSGGARGQATDL^IQAEEIMKLKKQLYNIYAKH 

TKQSLQVIESAMERDRYMSPMEAQEFGILDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


33.56 


A 


352 


338 


Fhm^CRI^HMPSFLV*PGMCGLLAKHLSFHIVG 
AFLIT/LG VAALCKFA VA * PRKKA YADFYRNYN* 
IKEFEVRKAN1SQSTK 


3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RIRIQREHTAVLKIEGWYARDETEFYLRMICANV 
YKANNNWTPVLTPDKTRVMWRKVTQAHGISI 
MVRAQFRTNLPADAIGHRIRMML*PSRMYTTCPS 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDffiSPKRSIRDSGYEDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDWL 

RGSSDGRGSDSESDLPHRKLPDVKKDDMSARRT 

SHGEPKSAVPFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKSWSTATSPAGLGKKALQDYGPRTVPV 

S\DDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

LINNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLLAGEDGTSERRKSDCTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQYIERFTIS 

EAVLERLEMPKILERSHSTEPNLSSFLNDPNPMK 

YLRQQSLPPPKFTATVETTIARASVLDTSMSAGS 

GSPSKTVTPKAVPMLTPKPYSQPKNSQDVLKTFK 

VDGKVSVNGETVHREEEKERECPTVAPAHSLTK 

SQMFEGVARVHGSPLELKQDNGSIEINIKKPNSV 

PQELAATTEKTEPNSQEDKNDGGKSRKGNIELAS 

SEPQHFrTTVTRCSPTVAF VEFPS SPQLKND VSEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E«GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=5erine, 
T=Threonine, V=Valine, \V«Tryptopban, Y=Tyrosine, 
X>=Un known, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










KDQKKPENEMSGKVELVLSQKWKPKSPEPEAT 

LTFPFLDKMPEANQLHLPNLNSQVDSPSSEKSPV 

TTPFKFWAWDPEEERRRQEKWQQEQERLLQER 

YQ\KEQDK\LKEE\WEKAQKEVEEEERRYYEEEP* 

n\EDPWPFTVSSSSADQLSTSSSMTEGSGTMNKI 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 

DRLEEKGSLTEGALAHSGNPVSKGVHEDHQLDT 

EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 

KPKTLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGAAMIIETLNLYFHIQCFRCGMCKGQLGDA 

VSGTDVRJRNGLLNCNDCYMRSRSAGQPTTL 


3359 


A 


3 


368 


EVTASREGRGACAWECGSSRGPWGLLRGTFAPV 
RAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR 
AWAGRATSM*TSSYSSEYQPQTP*ALVTLPPRSY 
YLLTHLLTLTHLHHQILFEP 


3360 


A 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAADYV 
RSKDFRDYLMSTWWGPVANWGLPIAAITOMK^ 
KSPEIISRRMTFAL*CYSLTFVRFAHYVQ\PWNWL 
MLGCHTAVDFDQLISSMPCISHGMTASASAL 


3361 


A 


4619 


532 


LLLGRANSPPYNSVVRTLPPATLLLRRAGWESF 

WSCQSRSPWPPRPEVRAPAKGPRGVAGAAGACS 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PEPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQIEESLGFCSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKKKNKYFWQNFR 

KNQKGIMRQTSKGEDVGYVASEITMSDEERIQL 

MMMVKEKMITIEEALARLKEYEAQHRQSAALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KJ^HKLVNSTRRVRKKI,IRVEEMK^ 

HWENSPVLDERSALYSGVHKKPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLIKPPKKMGTFFSYPEEEKAQKVSRSLTEGEM 

KKGLGSLSHGRTCSFGGFDLTNRSLHVGSNNSDP 

MGKEGDF VYKE VIKSPTA SRJSLGKK VKS VKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSEDVEEKPKRPTRRRRK 

GRPPQPKSVEDLLDRINUCEHMPTFLFNGYEDLD 

TFKLLEEEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS*CYESS 

ENLENGKTRKASLLS AKS STEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAP\DTSKS 

CDPPGC*LVL>AKNRR1G > PSFPSCRSC\ETL\EGPQ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 

IVPEVPQKTTASSTKAQPLEQDSAVDNALLLTQS 

KRFSEPQKLTTKKLEGSIAASGRGLSPPQCLPRl^Y 

DAQPPGAKHGLARTPLEGHRKGHEFEGTHHPLG 

TKEGVDAEQRMQPKIPSQPPPVPAKKSRERLANG 

LHPVPMGPSGALPSPDAPCLPVKRGSPASPTSPSD 

CPPALAPRPLSGQALGSPPSTRPPPWLSELPENTS 

LQEHGVKLGPALTRVKVSCARGVDLETLTENKL\ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic Add, 
I>=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lyslne, L^Leudne, M=Metfaionine, 
N=Asparagine, P=Proline, Q=Glutamine, R<=Arginine, S=Serine, / 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










HAEGIRSSRREPYS*LRHGRCGI\P\EALVQRYAED 
LDQPERDVAANMDQIRVKQLRKQHIIMAIPSGGL 
TEICRKPVSPGCISNSVSDWLISIGLPMYAGTLSTA 
GFSTL\SQVPSLSHTCLQEAG\ITEERHIRK\LLSAA 
RLFKLPPGPEAM I 


3362 


A 


1 


4653 


FRGGVGYAHTLHLLPFAGSSWLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHAVLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTKWDVSTTKARVAPEKKQDVGKFVELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

HIKPDQFTYTSDHFETIMKYAEKLIQEGKAYVDD 

TPGEQIKAEREQRIESKHRJO^ffi^ 

KGSQFGHSCCL^KJDDMSSNNGCMRDPTLYRCK 

IQPHPRTGN*Y\NV\YPTYDFACPIVDSmGVTHAL 

RTTEYHDRDEQFYW1IEALGIRKPYIWEYSRLNL 

NNTVLSKRKLTWFVNEGLVDGWDDPRFPTVRG 

VLRRGMTVEGLKQF1AAQGSSRSVVNMEWDKI 

WAFNKKVIDPVAPRYVALLKKEVIPVNVPEAQE 

EMKEVAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFINWGNLMTKIHKNADGKJISLDAK 

LNLENKDYKKTTKVTWLAETTHALPIPVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLKKGD1IQLQRRGFFICDQPYEPVSPYSCKEA 

PCVLIYIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASDLESKSLYDE 

VAAQGEVVRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEVVRKLKTEKAPKDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

- GLSSSG AGEGQGPKXQTRLGLEAKK\EENLAD W 

YSQVITKSEM1EYHDISGCYILRPWAYAIWEAIKD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLPIKLNQWCNVVRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPWKGRKTEKEKFAGGDYTTTIEAF 

ISASGRAIQGGTSHHLGQNFSKMFEIVFEDPKIPG 

EKQFAYQNSWGLTTRTIGVMTMVHGDNMGLVL 

PPRVACVQVVIPCGITNALSEEDKEALIAKCNDY 

RRRLLSVNIRVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETKLQAILEDIQVTLFTRASEDLKTHMVVANT 

MEDFQKILDSGKIVQIPFCGEIDCEDWIKKTTARD 

QDLEPGAPSMGAKSLCIPFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYGITSPIS 

LAAPKETDCVLTQK\LI\ETLKPFGGFLKKEEGTA 

SRRNFNFGKN*INLVKEWIRRNQ*KAKNLPQSVI\ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=*Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leueine, M=Methionine t 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T»Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










ENV\GGKJFT/FLGSYRL/GEVHTKGAD1DGVCVF 

APRHVDRSDFFRSFYDKLKLQEEVBCDLRAVEEA 

FVPVDCLCFDGIEromFARLALQTIPEDLDLRDDS 

LLKNLD1RCIRSLNGCRVTDEELHLVPNIDNFRLT 

LRAIKXWAKRHN1YSNBLGFLGGVSWAMLVART 

CQLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPIITPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDEELLSKAE 

WSKLFEAPNFFQKYKHYF/LLASAPTENQRLEW 

VGLVESKIRILVGSLEKNEFITLAHVNPQSFPAPK 

ENPDKEEFRTMWVIGLVFKKTENSENLSVDLTY 

DIQSFTDTVYRQAINSKMFEVDMKIAAMHVKRK 

QLHQLLPNHVLQKKKKHSTEGVKLTALNDSSLD 

LSMDSDNSMSVPSPTSATKTSPLNSSGSSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

GNAATSGNAATKJPTPIVGVKRTSSPHKEESPKK i 
TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 
TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 
VIKNSIKLRLNR 


3364 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRG/WQGPASRAPER 

PRNRHVVREKTGAEEQ/WKRRGKREL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTEVSTKNTPCSENKLDIQEKKLINQEKKMFRI 

RNRSYBDRDSEYLLQENEPDGTLDQKLLEDLQKK 

KNDLRY1EMQHFREKLPSYGMQKELVNLIDNHQ 

VTVISGETGCGKTTQVTQFILDNYIERGKGSACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTGIILQWLQSDPYLSSVS 

HIVLDEIHERNLQSDVLMTVVKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPWEYLL 

EDVIEK1RYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEAIYKERWPDYVRELRRRYSASTVDVffiM 

MEDDKVDLNLIVALIRYIVLEEEDGAILVFLPGW 

DNISTLHDLLMSQVMFKSDKFLIIPLHSLMPTVN 

QTQVFKRTPPGVRKIVIATNIAETSIT1DDWYVID 

GGKIKETHFDTQNNISTMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICINGS*EASLLGWTIQLPEIF/R 

GTPLEELCLQIKVLRLGG1/GLFLSRLMDPPSNEA 

VLLSIRQLXRSLNALDKQEELTPLGVHLARLPVEP 

fflGKMILFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTVVNAFEGWEEA 

RRRGFRYEKDYCWEYFLSSNTLQMLHNMKGQF 

AEHLLGAGFVSSRNPKDPESNINSDNEKIIKAVIC 

AGLYPKVAKIRLNLGKKRKMVKVYTKTDGLVA 

VHPKSVNVEQTDFHYhAVLryHLKMRTSSIYLYD 

CTEVSPYCLLFFGGDISIQKDNDQETIAVDEWIVF 

QSPARIAHLVKRAWHMDERREEQIVQLLNSVQ 

AKNDKESEAQISWFAPEDHGYDKKYFFKE 


3365 


A 


439 


878 


ECOSrVRPLRETDLLKMKRKPRASSPVVEEQPRA 
NTKETRKJCKor o^rMoAo 1 JtvbJbo I^JJuiUnJvujv l, 
KGRARKKNAPQKSMALRILEEGSRPTPSGHSDQL 
NEEL*QNELQLEQ/PEGT*LEQQSEGTQPEQQSGR 
MPTISTLSLSSE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, • 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 
KHAKKHLGFFRNNFGVREPYQELLDGTFCQAAL 
RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 
KOLYGAKLIAQKCQVRNCPHFKNA VSGSECLLS , 
MVEEGNPHHYFVATQDQNLSVKVKKKPG VPLM 
FHQNTMVLDKPSPKTIAFVKAVESGVRLSQCMRK 
KVSNISKKNRV* *KTLNRGRRKKRKKISGPNPLS 
CLKJOCKKAPDTQSSASEKKRKRKRIRNRSNPKV 
LSEKQNAEGE 


3367 


A 


40 


1467 


MLWGCRAKACWGPRLSDLVASLSPQRECISVHV 

GQAGVQIGNACWELFCLEHGIQADGTFDAQASK 

INDDDSFITFFSETGNGKHVPRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 

VGKESIDLVLDRIRKLTDACSGLQGFLIFHSFGGG 

TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 

TA\ n ^PY^ISILTTHTTLEHSDCAFMVDNEAJYDI 

CRRNLDIERPTYTNLNRLISQIVSSITASLRFDGAL 

NVDLTEFQTNLVPYPRIHFPLVTYAPIISAEKAYH 

EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC 

MLYRGDWPKDVNVAIAAIKTKRTIOFVDWCPT 

GFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT 

AIAEAWARIJ3HKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 

— 


2597 




SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTDGESSGSSSQKTTPEGSE 

LNIPHAGAWAQEPEETGLPQGRDTTQLLASEMV 

HLMMK\LKEKR\RAI*AQKKKMEAAFTKQRQKM 

GRTAFLTVVKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLADDCESMENPQAKW 

LKSPTTProPEKQGNLASPSEETLNEGECLEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSD\ 

SPR\PTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETRRKTEEERQKKEDERARREFIR 

QEYMRRKQLK1MEDMDTVIKPRPQVVKQKKQR 

PKSHRDHIESPKTPIKGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCGSRNGEKDWEN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHIIQNAL 

AHCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFTISLYTYCPETEEINKLTCIGPKSITKKM 

IEGLYKYNSDRKQFSHIPAKTLSASVDAITIHSHL 

WQTKRPVTPKKLLPTKA 


— ...... 


- - --■ 






3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAL 
RLTLGGPDPRARPG1ACLRPVRPFAGAQVFAERA 
GGALELLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionme, 
N=Asparag'ine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
Threonine, V=Valine, W^Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKJRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMTVWKHGLLI 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 

YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMTVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPE1QHFR 

MSDDVHSLGKVTSDLAKRRKLTS\*GGLSEELGS 

ARRSGEVTLTKGDPGSLEEWETVVGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPKIDRISERAGHK 

CMATESVDGELSGCNAAILKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 

QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTBDSSGPSLTL 

PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVILMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAWNNHLEVARYMVQRGGCV 

YSKEEDGSTCLHHAAK1GNLEMVSLLLSTGQVD 

WAQDSGGWTPIIWAAEHKHIEVIRMLLTRGAD 

VTLTDNEENIGLHWASFTGSAAIAEVLLNARCDL 

HAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 

ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 

GVGNRAIRTEKIICRDVARGYENVPIPCVNGVDG 

EPCPEDYKYISENCETSTMNIDRNITHLQHCTCV 

DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 

PLIFECNQACSCWRNCKNRVVQSGIKVRLQLYR 

TAKMGWGVRALQTDPQGTFICEYVGELISDAEAD 

VREDDSYLFDLDNKDGEVYCIDARYYGNISRFIN 

HLCDPN1IPVRVFMLHQDLRFPRIAFFSSRDIRTGE 

ELGFDYGDRFWDIKSKYFTCQCGSEKCKHSAEAI 

ALEQSRLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PDGRLIVSCSEDKTIKIWDTTNKQCVNNFSDSVG 

FAOTVDFNPSGTCIASAGSDQTVXVWDVRVNKL 

LQHYQVHSGGVNCISFHPSGNYLITASSDGTLKIL 

L)LLivOKL.l Y J LrV^vjil 1 KJr vr l v or oJvvjvjiiJ-.r/\ovjvj 

ADTQVLLWRTNFDELHCKGLTKRNLKRLHFDSP 

PHLLDIYPRTPHPHEEKVETVEDFFLHLLRLIQSL 

R*SICRSLLPLLWISFLLILPQQQKPWGLCQTRV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

SCljUCUlC 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine* 
Wsoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=»Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 1 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«*Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










KRPVD1S*TLP*CHQNVCQQPRKRKQKT*VTSPV 

KVKA^SIPLAVTDALEHIMEQLNVLTQTVSILEQR 

LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMAIGIINWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKIRQVCQ ' 
NVYMKGCSPITLFKIVHYWPGAVAHAYNPSTLG 
GQ VG/WQIT* GQEFETSLDYMVKPHLY 


3375 


A 


3 


1051 


VPTQQILAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETVISLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKKAKVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKKLSTWKQELLKLMDRHKKDCAREK 

PFKCQECGKTFRV SS\DL\1KHQRIHTEEKPYKCQ 

QCDKRFRWSSDLNKHLTTHQGIKPYKCSWGGKS 

FSQRT>n,HTHQRTHTGEKPFTCHEGGKKFSQNS 

HLIKHRRTHTGEQPYTCSICRRNFSRRSSLLRHQK 

LHL*REACPVSHFWKTF 


3376 

- 


A 

- --— - 


137 

_ _ — ---- -— 


2329 

... ._ - - 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 

GVGDSEGGPRPLFCRKGALRQKVVHEVKSHKFT 

ARFFKQPTFCSHCTDFIWGIGKQGLQCQVCSFVV 

HRRCHEFVTFECPGAGKGPQTDDPRNKHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 

HVTVGEARNL1PMDPNGLSDPYVKLKLEPDPRNL 

TKQKTRTVKATLNPVWNETFVFNLKPGDVERRL 

SVEVWDWDRTSRNDFMGAMSFGVSELLKAPVD 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSPIPSPSPSPTDPKRCFFG 

ASPGRLHISDFSFLMVLGKGSFGKVMLAERRGSD 

ELYAIKILKKDVIVQDDDVDCTLVEKRVLALGG 

RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 

DLMYHIQQLGKFKEPHAAFYAAEIAIGLFFLHNQ 

GIIYRDLKLDNVMLDAEGfflKITDFGMCKENVFP 

GTTTRTFCGTPDY1APEIIAYQPYGKSVDWWSFG 

VLLYEMLAGQPPFDGEDEEELFQAIMEQTVTYP 

KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 

IRAHGFFPLGFDWERLERL\EIPASFSRPRPCGPQR 

RGIFDKFFTRAAPAVLTPPARLVLDSIDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSWILNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKLIMKTFHGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSWSTDQESAEEEPILIIEG 

FLLF>T)fKPLDTIWNRSYFLTIPYEECKRI^TRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 

RRNTTNPS/CK* IRKLQG VI 


3379 


A 


1126 


456 


FSKLIMKTFIIGISGVTOSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESED3TDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPILIIEG 

FLLFNYKPLDT1WNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

10 Iirbl uiuiiiu 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

a CIU IWlUUC UI 

peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
&=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lyslne, lr=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R^Arginme, S=Serine, 
T=Threonine, V=Valine, W«Tryptophan, Y=Tyrosine, 

V=l Inl/nntvn *=Stnn rnrinn /ennssihle niiHpOtirif* dplpHnn 

A UUIUIUllU} ~^3lU^r IUUUU) (~pUMIVil> UUWIVVMUL UtltllUII) 

\=possib!e nucleotide insertion 










RKNTTNPS/CK*IRKLQGVI 


.3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

VRAPAAGQPRATKGAPPPPGTPPPSPMSSAIERKS 

LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 

AIDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRRDYLRLFGQDGLCASCDKRIRAYEMTM^V 

KDKVYHLECFKCAACQKHFCVGDRYLLINSDIV 

CEQDIYEWTKINGMI 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKC1EELCQKQEELCWQIQ 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKFYQT1AETEATYLKILESF*\TLLS 
VRKREAGNLTXATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GIRGKMADRGGVGEAAAVGASPASVPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALRIPLR 

LCENLAAVTVFLNSLTPKFYVALXGTSSLISGLEFI 

FEWWYFHKHGTSFIEQVSVSHLQPLMGGTESSIS 

EPGSPSRNRENETSRQNLSECKVWRNPLNLFRGA 

EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 

DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 

LN/E*LCHCICSTG*GRSNNYCRC*KVI*TGTQGR 

RNNL*AVTAVPAPKSSA*SSTEERYQCTGIY*LKI 

GNVCKKIRKNKRSSKNNERFDE* ISSS YHVEHP* 

KSL\KSLLELQAYPDVQAVLAKYDDISLPKSAAIC 

YTAALLKTRTVSEKFSPETASTRGLSAAEINAVD 

AIHRAVEFNPHVPKYLLE3V1KSLILPPEHILKRGDS 

EAIAYAFFHLQHWKRIEGALNLLQCTWEGSKYS 

FPKVTLISLTIH 


3383 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGIEGFKRDSDGSL*VWNL\EYGTNLKGTLDI 

KEDMSEPQEKKLSENTDFLAPGVSSFTDSNQQES 

ITKREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

ALPREHANSKQEEDNTQSDDILEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDDYFHPKPGLFWEAERA\HSIAYSPSKLREQ 

REKVHENENIGTTEPGEHQEAKKAENSSNEEETS 

SEGNMRWHAVDSCMSFQCKRGHICKADQQGKT 

SLVSCQDPVT\CPPTKPLDQVCGTDNQTYASSCH 

LFATKCRLEGTKKGHQLQLDYFG\ASKSIPT\CRD 

FEVIQ\FPLRMRDW\LKNILMQLYEANSEHAGYL 

NEK\QR2^VKKIYL\DEKRLLAGDHPIDLLLRDFK 

KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 

PLRASLWMEHCITRFFEECDPNKDKHITLKEWG 

HCFGDCEEDIDENLLF 


3384 


A 


3166 


928 


PSRPHPTHAAMAGPEGFQYRALYPFRRERPEDLE 

LLPGDVLVVSRAALQALGVAEGGERCPQSVGW 

MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 

PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 

PPLLVKLVEAIERTGLDSESHYRPELPAPRTDWSL 
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SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine OCysteine, 0=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso!eucine, KHLysine, l^Leucine, M=Metbionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, S=Serine, 1 
T-Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 

HLGRVASRAPALGPAVRALGATFGPLLLRAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA< 

EWYWGDMSREEVNEKLRDTPDGTFLVRDASSKI 

QGEYTLTLRKGGNNKLIKVFHRDGHYGFSEPLTF 

CSVVDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 

DQLYEEYTRTSQELQMKRTAIEAFNETIKIFEEQG 

QTQEKCSKEYLERFRREGN/QTKEMQRILLNSER 

LKSRIA\EIHESRT\KL\EQQLLVPRASDNKJUD/IDK 

PH*TSLKPDLMQLRKIRDQYLVWLTQKGARQKK 

INEWLGKNETEDQYALMEDEDDLPHHEERTWY 

VGKINRTQAEEMLSGKRDGTTLIRESSQRGCYAC 

SVVVDGDTKHCVIYRTATGFGFAEPYNLYGSLK 

ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 

PPAAR 


3385 


A 


43 


2372 


TRDVNSWKELCFNHYNKETTNCYRTTRKWTNY 

KHFLGPFRELRSQGNQVILNLGKERCQLRETGLK 

LYLPGMDSARHHISHSTSAGPIPSQKEEEMTESQ 

GWTFKDVAIDFTQEEWKRLDPAQRKLYRNVML 

*NYNNLITVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 

VKSYGNSSSHFVITPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKShn^IDHEKIHTGEKPYECNiECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYBGNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

K^ITHQKfflTRE/KPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKfflSRE 

QSYKCNECGKAFKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLBDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKfflSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRXAFSHK 

KNFITHQKJHTRENPLSVIIYEKASIRLWTSSDI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A*=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Grycine> H=Histidine, 
l=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glu taming R=Argioine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


3386 


A 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

GITGPAWYCHSPSHSLLSAFCHLPTPSRCPAMAR 

PPVPGSVWPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSIDTASYKIFVSGKSGVGKT 

ALVAKLAGLEVTWHHETTGIQTTVVFWPAKLQ 

ASSRVVMFRFEFWDCGESALKKFDHMLLACME 

NTDAFLFLFSFTDRASFEDLPGQLARIAGEAPGV 

VRMVIGSKFDQYMHTDVPERDLTAFRQAWELPL 

LRVKSVPGRRLG 


3387 


A 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPWNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEITLLMQTLNTLSTPEEKLAAL 

CKXYAELLEEHPJ^ISQKQ^1KLLQKKQSQLVQEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

EGVQRAREEEEKRKEVTSHFQVTLNDIQLQMEQ 

HNERNSKLRQENMELAERLKKLIEQYELREEHID 

KVFKHKDLQQQLVDAKLQQAQEMLKEAEERHQ 

REKDFLLKEAVESQRMCELMKQQETHLKQQLA 

LYTEKFEEFQNTLSKS SEVFTTFKQEMEKMTKKI 

KKLEKETTMYRSRWESSNKALLEMAEEKTVRD 

KELEGLQVKIQRLEKLCRALQT/GAQ*PVRGQRW 

G SHRTS A VRIFS 


3388 


A 


98 


3197 


ARPEVPAPPAWLSRRGAAKMGDKKDDKDSPKK 

NKGKERRDLDDLKKEVAMTEHKMSVEEVCRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAWnTGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEWVGDLV 

EDCGGDRVPADLRnSAHGCKVDNSSLTGESEPQT 

RSPDCTHEVNPLKTRNITFFSNNFVEGTARGVVVA 

TGDRTVMGRIATLASGLEVGKTPIAIEIEHFIQLIT 

GVAVFLGVSFFILSLILGYTWLEAVIFLIGnVANV 

PEGLLAWTVCLTLTAKRMARKNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNQIH " 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNBPVLKRDVAGDASESALLKCIELSS 

GSVKLMRERNKKVAEIPFNSTNKYQLSIHETEDP 

KDNRYLLVMKGAPERILDRCSTTLLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEQF 

PKGFAFDCDDVNFri'DNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAGIKVIMVTGDHPITAKAIAKGV 

GIIFEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQIDEILQNHTEIVFARTSPQQKLnV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASIVTGVEEGRLI 

FDNLKKSIAYTLTSNIPEITPFLLF1MANIPLPLGTI 

TILCroLGTDMVPAISLAYEAAESDIMKRQPRNPR 

TDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 

ENGFLPGhn^VGIRLNWDDRTVNDLEDSYGQQW 

TYEQRKWEFTCHTAFFVSIVWQWADLI1CKTR 

RNSVFQQGMKNKILIFGLFEETALAAFLSYCPGM 

DVALRMYPLKPSWWFCAFPYSFLIFVYDEIRKLI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V»Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LRRNPGGWVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTWRMLISKNMPWRRLQGISFG 

MYSAEELKKLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQ YTTEIVQNhnXGSQG AHVKNV CESK 

SKLIALFWKAHMNAKRCPHCKTGRSVVRKEHNS 

KLTITFPAMVHRTAGQKDSEPLGIEEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSWFLDFLVWPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDWLIRiaLALMAQEQKLPEE 

VATPTTDEEKDSLIAIDRSFLSTLPGQSLIDKLYNI 

WIRLQSHVNIWDSEMDKLMMDKYPGIRQILEK 

KEGLFRKHMMGKRVDYAARSVICPDMYINTNEI 

GIPMVFATKLTYPQPVTPWNVQELRQAVINGEN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCKAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPLAGLIQDHMVSGASMTTRGCFFTREHYM 

ELVYRGLTDKVGRVKLLSPSILKPFPLWTGKQVV 

STLLINIIPEDHIPLNLSGKAKITGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLGVEDELVKPKADVKRQRIIEESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMTDLKFKEEVNHYSNEINKACMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQIELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTGIK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLWQYDLTVRDSDGSWQFLYGEDGLDIP 

KTQFLQPKQFPFLASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKXWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALKLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDIYFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR ~ 

LRTLLQLVKWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMNVTLGEPRLREILMVASA 

MKTPMMSVPVLNTKKALKRVKSLKKQLTRVCL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQlEKCLRPEDILRFMETRFFKIXMESIKKK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHIVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH*GGPVPSRPPDAAPETHP 

QPG APG A\EAMERRVQA VREIHPF1DD YQ YDTEE 

SLWCQVTVKLPLMKIWDMSSLWSLAHGAVIY 

ATKGITRCLLNETTNNKNEKELVLNTEGINLPELF 

KYAEVLDLRRLYSNDIHAIANTYGffiAALRVIEK 

EIKDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 

LNRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 

DELRSPSACLVVGKWRGGTGLFELKQPLR 


3390 


A 


2 


2080 


DLPPLEGPPAQASPSSTMLGEGSQPDWPGGSRYD 
LDEIDAYWLELINSELKEMERPELDELTLERVLE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=Alanine OCysteine, ENAspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, (^Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L^Leucine, M=Methionine, 
N»Asparagine, P=Proline, Q=GIutamine, R=Arginine, S^Serine, 
T«Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDWCDVC 

RSPEGEDGl^EMVFCDKCNVCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWN^SCALWEVSIGCPEKMEPITKISHIPASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 1 

DHGLEMRTBLADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQ AGEDLEKVTLRKQRLQQLEEDF YE 

LVEPAEVAERLDLAEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLERVRNLCYMVTRRERTKHAICKLQEQIFH 

LQMKLIEQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QITAENMAMSEWPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPDLATPES 

.PFKLAPETBDEAASVAADSDVQVP\GPAASPKPLG 

RLRPPPREPR*T\RRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


NSFLHFLHLKVRTMFLFPSFPVLLLSVVTASCSKT 

KACADTQKTCSMITCGIPVTNGTPGRDGRDRPK 

GEKGEPGLGQVSVAS*ISTSGRCSSKSVLEPATRG 

LKHRLGEAPLSSGPMLHSEQPL*NAIASKTKLFV 

DSLGSHISTQELGVCGCPFRGVSCLVGELALVQA 

LH*VAGESFFFGSDHWLIGCAGGEQEWSIElXGK 

KKRVTATGSSSLCLATGQGLRGLQGPPGKMGPP 

GNTGTSGIPGPRGQKGDRGDNSVAEAKLANLER 

KL*SLRSELDHTKKL*PFSLGK\MSGKKLFVTNGE 

RMPFSKVKALCAGLQATVAAPKNAEENKAIQDV 

AKDTAFLGITDEATEGQFMYLTGGRLTYSNWKK 

DEPNDHGSGEDCVILLNNGLWNGISCTSSFIAICE 

FPA 


3392 


A 


218 


1773 


GGSRRNQRRSIPVLGYFLKQKKMTKAQESLTLE 

DVAVDFTWEEWQFLSPAQKDLYRDVMLENYSN 

LVSVGYQAGKPDALTKLEQGEPLWTLEDEIHSP 

AHPEIEICADDHLQQPLQNQKILKRTGQRYEHGR 

TLKSYLGLTNQSRRYNRKEPAEFNGDGAFLHDN 

HEQMPTEIEFPESRKPISTKSQFLKHQQTHN1EKA 

HECTDCGKAFLKKSQLTEHKRIHTGKKPHVCSL 

CGKAJFYKKYRLTEHERAHRGEKPHGCSLCGKAF 

YKRYRLTEHERAHKGEKPYGCSECGKAFPRKSE 

LTEHQRIHTGIKPHQCSECGRAFSRKSLLVVHQR 

THTGEBCPHTCSECGKGFIQKGNLNIHQRTHTGEK 

PYGCIDCGKAFSQKSCLVAHQRYHTGKTPFVCPE 

CGQPCSQKSGLIRHQKIHSGEKPYKCSDCGKAFL 

TKTMLIVHHRTHTGERPYGCDECEKAYFYMSCL 

VKHKRfflSREKRGD/CSEGGKSFHSKSQLKS**TC 

AGEKPC* YGNCGNGGRAV 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSIETL 

SLPPGPSHLVGDKSQGGRSCQGQITSAASGKTSK 

SEPNHVIFKKISRDKSVT\IYLGNRDY\IDHV\SQV 

QPVDGWLVDPDLVKGKXVYVTLTCAFRYGQE 

DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLQ 

ESLLKKLGSNTYPFLLTFPDYLPCSVMLQPAPQD 

SGKSCGVDFEVKAFATDSTDAEEDKIPKKSSVRL 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E*=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, lr=Leudne, M=Methioninc, 
N^Asparagine, P=ProIine, Q=Glutamine, R=Arginlne, S=Serine, 
T^Tbreonine, V^Vaune, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFrMF\DKPLH 

LAVSLNKRDLFPMGSPIPVPVSVP\NNTEKPVKKI 

KA\SVEQVANWLYS\SDY\YVKPVAMEEAQEKV 

PPNSTWTKA\LTLL\PWLVNNRERRGL\LDGKDCH 

EDTNLASSTIIKEGIDRKRSWEILVSYPDQR*SSTV 

SGFLGRASPSQ*SRPT*RSQFRL\MHPQP\EDPA\K 

ESYQDANLVF\EEFARP*ELKDAGEA*\EGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRLISSSCRLFFPEDP 

VKIVRAQGQYMYDEQGAEYIDCISNVAHVGHCH 

PLWQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDWVLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHVAPLPDTYRGPYREDHP\THVEDGLEKAFS* 

KRWQGRNRQICRRQIAAFFAESLPSVGGQIIPPA 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFVPDW^GKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATS VG SFLMQLLGQQKEKHPIVG 

DVRGVGLFIGVDLKDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGRNILKFKPPMCFSLDNARQV 

VAKLDALLTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


frdgfslrcgcnaelpgrggddaadraiqrflr 

tgaavrykvmknwgviggiaaalaagiyvtwg 

piterkkrrkglvpglvnlgntcfmnsllqglsa 

cpafirwleeftsqysrdqkeppshqylsltllhl 

lkalscqevtddevlhasclldvlrmyrwqiss 

feeqdahelfhvitsslederdrqprvthlfdvh 

sle\hsqk*lpkqitcrtrgsphptsnhwksqhpf 

hgrltsnmvckhcehqspvrfdtfdslslsipaa 

twghpltldhclhhfissesvrdvvcdnctkiea 

kgtlngekvehqrttfvkqlklgklpqclcihl 

qrls ws shgtplkrhehvqfneflmmdi ykyhl 

lghkpsqhnpklnkkpgptlelOdgpgaptpgl 

nqpgapktqifmngacspsllptlsapmpfplpv 

vpdyssstylfrlmgscrppwetwhsgtlcsftd 

GPHL 


3396 


A 


109" " 


107 


TQEAGLIFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTRIPQRPAVMYSPLCLTQDEFHPFIEALL 

PHVRAFAYTWFNLQARKRKYFKKHEKRMSKEE 

ERAVKDELLSEKPEVKQKWASRLLAKLRKDIRP 

EYREDFVLTVTGKKPPCCVLSNPDQKGKMRRID 

CLRQADKVWRLDLVMVILFKGIPLESTDGERLV 

KSPQCSNPGLCVQPHHIGVSVKELDLYLAYFVH 

AADSSQSESPSQAK*R*H*GPARKWDIWGFQ\DS 

FVT\SGVF\SVT*A*LRVSQTPI\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSTSSTKRLKSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

MPSPTTLKKSEKSGFSSPSPSQTSSLGMAFTQHHR 

PVITGTQSKFHIATPSIL\HFPRHSPFFQQPGPYFSH 

PAIRYHPQETLKEFVQLVCPDAGQQAGQPNGSS 

QGKVHNPFLPTPMLPPPPPPPMARPVPLPVPDTK 

PPTTSTEGGAASPTSPTTRS/PGRTRPQQPFL/SYG 

PP*PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRRLP 
VGPLLRAIJ^TCHALSRLQDTPVGDPMDLKMVES 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, FHPhenylalanine, G=Glyclne, H=Histidine, 
Wsoleucine, K=Lysine, LpLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, ; 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, J=possible nucleotide deletion, 
\=possible nucleotide insertion 










TGAWLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

A3VIEEPPVPVSVLHRFPFSSALQRMSVVVAWPGA 

TQPEAYVKGSPELVAGLCNPETVPTDFAQMLQS 

YTAAGYRVVALASKPLPSVPSLEAAQQLTRDTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRJRA < 

VMVTGDNLQTAVWARGCGMVAPQEHLIIVHA 

THPERGQPASLEFLPMESPTAVNGVKDPDQAAS | 

YTVEPDPRSRHLALSGPTFGIIVKHFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASWSPFTSSMA 

SIECVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

SVLILYTINimGDLQFLAroLVITTTVAVLMSRT 

gpalvlgrvrppgallsvpvlsslllqmvlvtg 

vqlggyfltlaqpwfvplnrtvaapdnlpnyen 

tvvfslssfqylilaaavskgapfr\rpltnnvpf 

llasal* ss vl wlvlspgllhgplalrnitdtgf 

klllvglvtLnfvgglhagerarpvpprlpappp 

aqagvskkrfkqlerelaeqpwpplpagplr 


3398 


A 


758 


1368 


FPFRMLTGYLYLMWRRKAFWSGTQRHPLPGGL 

KRRRRPGRGPWPAPGGQGVGPSAL*KAGSPPAN 

RPGQGE/PGLISPKPVTEVLPDVQGAPVPVPPLPT 

PPSLPHLQNQPP/TVQHYLLSFSWKPSQGPE*RA* 

PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 

TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 

SFL 


3399 


A 


906 


1091 


HHrfflHrmHHHHHHLVAFGKVQ*LQNSPSSSSSS 
SSGCFWQARFSSYRTLHHHHHHHHHHHHH 


3400 


A 


1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGEIASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSWVTVECTEGSAGPQSLPLPILE 

PVKNPCSVKDQTPLQLSVEDTTSPNTKPCPPTPTT 

PETSPPPPPPPPSSTPCSAHLTPSSLFPSSLESSSEQ 

KFYNFVILHARADEHIALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDAIDHSAFIILLLT\SN 

\FDCR\LSLHQVNQAMMSNLT\RQGSQDCVIP\FLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

NTFKPHRLQARKAMWRKEQDTRALREQSQHLD 

GERMQAAALNAAYSAYLQSYLSYQAQMEQLQV 

AFG SHMSFGTG APYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQP\LIMHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 

KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DWFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

VNAGMGNSGITTELTLKYirTNVTTLETGISSVNA 

GQDVMIITYKTSL*mmGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLII/CPEDASTKKANVDLPVESSKSFQEFYSTS 

CLSPCENNWNLKKGXO^mSRCTICSKLAEVWlFI 

PKLLFRLTVIBLTFKCYYVLFHLHNARVLDV 


3402 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
^Glutamic Acid, F=Phenylalanine, G=Glycine, H=BGstidine, 
I=l5o!eucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /possible nucleotide deletion, 
\=possible nucleotide insertion 










KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DWFIESIQPPS1SAPAIADQRNFIFASSKNEKPQG 

NYSVTPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

WAGMGNSGITTCLTLKYIITNVTTLETGISSVNA 

GQDVNniTYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLiyCPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWI 

PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KJCAKYILLMDIL^^^^ 

DPEMPKRMYIHPDSPATGEQWMSKVVTFHKLKL 

TNNISDKHGFTILNSMHKYQPRFHIVRANDILKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLKIDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAA\PL*RTSNL 

KDF\SPSRG*RATPEAEEQRGSTAPRPATRAKISP 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATISSSTRGLGAEERRSPVREG\QA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYP YTYMAAAAAA/S SAAAS AS VHRT 

P\FNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 

MAAAAGPLDGKAAALAASPASVVAVDSGSELNS 

RSS\TLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 

GLEAKPDRSRSASP 


3404 


A 


1082 


1308 


LKKFLEVPQSYSLLLSSPFLQ\WRA*RPQNAIG*Q 
FIIKTLVFFG1MRSAGDVLSTQVSCALRIMRTAGC 
SHSSP 


3405 - 


-A — 


1553 " " 


559 " 


PRPPTQRLSRFAPPCRTAEFPFRRRAWTRPAPPR 

ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 

PVLSATSRGVAGALT\P*MQATVPATPEQPVLDL 

KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

HTDIKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 

YLVTGVTTVGVAYAAKNAVTQFVSSMSASADV 

LALAKIEIKLSDIPEGfO^IMAFKWRGKPLFVRHRT 

QKEIEQEAAVELSQLRDPQHDLDRVKKPEWVILI 

GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 

RIRLGPAPLNLEVPTYEFTSDDMVIVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 

DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 

ETFWNLTSIGKKWKDQNIEYEYQNPRRNFRSVT 

EEKVNEIKEDSHCGETFIPWDDRLOTQKKKASP 

EVKSCDSFVCEVGLGNSSSNMNIRGDTGHKACE 

CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 

KKPYACKECGKNDYHSSIQRHMVVHSGDGPYK 

CKFCGKAFHWLSLYLIHERTHTGEKPYECKQCG 

KSFSYSATHRIHERTHIGEKPYECQECGKAFHSPR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=G1utamic Acid, F=Phenylalanine, G^GIycinc, H=Histidine, 
Wsoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 1 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSGSFRYHERTHTGEKPYECKQC 

GKAFRSAPNLQSHGRTHTGEKPYECKECGKAFIF 

VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF*Y 

HERTHTGEKPYKCEQCGKAFRAVSIL*MHGRTH 

PEEKPYECEQ*RKAFRSAPHL*IRGRTHNGEKPY 

ACKKCGKPFGSAQNLRIHERTQTHIMHSVERPYK 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 

KNLRFHKRTHTGEKPCEYMKRLTLEGNTMNAS 

NVAKLSLLPVLFWMKEFTLGRNPISVSNVRKPLF 

LPLLFMMKGLTWERNPMSVCHVGKPSFLLVPFN 

-IMKGLTLERSPMNISNVGKPSDQPKffKGMEGLT 

LEKNPMNVSSMGKRSDLTRFFEYR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKIIETDFEKAHRSKK1LSLCNTFGGGVFL 

ATC\LTALLARC*GKSSRRSWSLGHISTDYPL\AE 

TILLLGFFMTVFLEQLDLTFAQENAVLHRPGDLQR 

RIGRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

ERAGPLA\PSPVRLLSLAFALSAHSVFEGLALGLQ 

EEGEKWSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEKAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWPRSWRKKS 

DRLLKVLF\LVVGYTVLAGMGLPQVVSGLAIVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKE.LSLKSLYQK 

KK 


3408 


A 


106 


4514 


EARDRLAQSRAKEKELNSVASELSARQEESEHSH 

KHLIELRREFKKNVPEEIREMVAPVLKSFQAEVV 

ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 

LAEASEREAFGPGFKDPVPVFEAARSLDDRLQPP 

SFDPSGQPRRDLHTSWKRNPELLSPKALKATQAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 

EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 

KVNFTLCSGPRLEAALASKDREILRLLKDVQHLQ 

SSLQELEEASANQIADLERQLTAKSEAIEKLEEKL 

QAQSDYEEIKTELSILKAMKLASSTCSLPQGMAK 

PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 

DSIKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSl^SGERLMMPPAAF • 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 

QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKP\ 

WRKLHG**GKEPFIKMKQFLSDEQNVLALRTIQV 

RQRGSITPRIRTPETGSDDAIKS1LEQAKKEIESQK 

GGEPKTSVAPLSIANGTTPASTSEDADCSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSIIRK VKSEIGDAG YFDHHWASDRGLLSRP YA S 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D~Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGIycine, BKHistidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *>=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYWRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQEIV 

AMSPELDTYSITKRVKEVLTDNNLGQRLFGESDL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

WLNDPHNVEKLRDMKKLEKKAYLKRRYGLIST 

GSDSESPATRSECPSPCLQPQDLSLLQIKKPRWL 

APEEKEALRKAYQLEPYPSQQTIELLSFQLNLKT 

NWINWFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPGILPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEKGPBPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

SAKVNPNLQRRHEKMANL1WIIYRLERAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFISNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GHTAVRPHECDECGKLFSNKSNLIKHRRVHTGE 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSHNSSLIKHQRIHSG*\RPYECTECGKSF 

SQNSSLIEHHRVHTGERPYKCSECGKSFRQRSAL 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGLIKHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRIHSR*KPYE\CKCG 

N\R*HPGESP*VHSECQ/KSFS*RPYLIECHTVHKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 

TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 

DKLPDLMPPA\EPLGSALELRASLEDDVAE\RGCE 

HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 

Y*REASFIYQSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGP\PPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVSWQAGL 

TQPPSVSKDLR\QTATLTCTGNSNNVGHQGVIWL 

QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 

ASLTIYGLQTEHEAD**CRPRRKLIPKTARLFFFFL 

IDNEEYLLRVY 


3412 


A 


164 


83 


RRGIPGSASLSLTMCVRSCFQSPRLQWVWRTAFL 

KHTQRRHQGSHRWTHLGGSTYRAVIFDMGGVLI 

PSPGRVAAEWEVQNRIPSGTILKALMEGGENGP 

WMRFMRAEITAEGFLREFGRLCSEMLKTSVPVD 

SFFSLLTSERVAKQFPVMTEAITQIRAKGLQTAVL 

SNNFYLPNQKSFLPLDRKQFDVIVESCMEGICKP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=G!utamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L?=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=GIutamine, R^Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophao, Y=Tyrosine, i 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possib!e nucleotide insertion i 










DPRIYKLCLEQLGLQPSESIFLDDLGTNLKEAARL 

GIHTIKVhnDPETAVKELEALLGFTLRVGVPNTRP . 

VKKTMEIPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNPTYYIRLANRDLVLRKKPPGTLLPSAHAI , 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF ' 

YVMEYCPGL1YKDPSLPGLEPSHRRAIYTAMNTV ( 

LCKmSVDLQAVGLEDYGKQGSTTWV^SSRRA ; 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTENWNFYMAFSFFRVAAILQGVYKRSLTGQA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKE 

MPFTNPLTRSYHTWARPQSQWCPTGSRSYSSVPE 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPLDEDLKVKQP 

W* GGRSGRTS WRLLALGCHT 


3413 


A 


105 


1573 


PESRHQGFSBRSSKFLTMEMEQEKMTNWKELSP 

DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 

SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 

PQTIMHIQDPASQRLTWNKSPKSVLVKKMRDAS 

LLQPFKELCTHLMEENMIVYVEKKVLEDPAIASD 

ESFGAVKKKFCTFREDYDDISNQIDFnCLGGDGT 

LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFQ 

SQVTQVIEGNAAWL/RGSRLKVRVVKELRGKK 

TAVHNGLGEKGSQAAGLDMDVGKQAMQYQVL 

NEVVIDRGPSSYLSNVDVYLDGHLITTVQGD/G* 

GPQHLSWGP*AFLGRE*RLRLSLSGVIVSTPTGST 

AYAAAAGASMIHPNVPAIMITPICPHSLSFRPIVV 

PAGVELKIMLSPEARNTAWVSFDGRKRQEIRHG 

DSISITTSCYPLPSICVRDPVSDWFESLAQCLHWN 

VRKKQAHFEEEEEEEEEG 


3414 


A 


20 


2602 


V1VNKNV>T\VINYIYWQQQRAF 

ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 

PRPVAYLSKQLDGVSKGWPPCLRALAATALLAQ 

EADKLTLGQNLNIKAPHAWTLMNTKGHHWLT 

NARLTKYQSLPCENPfflTffiVCNTLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

LYMDGSSFINSQGERCAGYAVVTLDAVIKAKLW 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 

IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 

LRIGSHNGPVFVADLDCVEINVDTGVIWATWIKN 

EKDPVQLQKGKSGPSCTKGQCNPLELVITNPLDP 

RWKKGERVTLGINGAGLNPRVNILVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

VPDEFPAQKNHPDNFWVLKASIIRQYYIARVEKD 

rTU ) VGRLHGG/RSNHTEKNPFSKFPKLQTV*AHP 

ESHRDWTAPTGLYWICGHRAYTKLP\ASSCVIGTI 

KPSFFLLSIKTGELLGFPVYASR\KSIAIRN*NNDK 

WPPERIIQYYGPAT*AQDGSWGYRIPIYMINRIIRL 

QAVLKHTATGRALTILAQQETQMRNAIY QNRLA 

LDYLLAAEGEVCRKFNLTNCCLHIDNQGQVVED 

IVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 

GGFKTLIIRVHVIGTYLLLPRLLPVLLQMIKSFIAT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine .OCysteine, D=Aspartic Acid, 
BXSIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, KpLysinefl^Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










LVYQNASAQVYYINHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKJEEKPPTKSRNPTPDQKREDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 1 


3416 


A 


1 


874 


FFFFQRINFIEHSGSVSLLALACDLGWCEDWSCC 

LVQGGGDLVDWQTNHGEDEAGGDTDSVDEAR 

CKESQQEAQENLREDLCLESFAKDKILQIIEGSER 

EHEETRTKQAALDGEPLGGGQLTAVHLHPSKEQ 

QGQEGGERQRGARTHHWRGWEKGRRVRLRPPS 

GKLRADQPVRKLGGPTPS/TELPGLQPHAPTPHT 

A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 

RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 

PTGASGQERRAEPGAVSYAHASATK 


3417 


A 


243 


847 


CLKYMYTYrFCPNCVSYKMKTDHFSLRYLHSSC 

AEB^SSVBSSGQAAHPSKGKFFPKGTHWGTQC 

RGHISVLGWQCSCPSTGCRVGLGLAMCQTHAYI 

HTHTHTHTHTPTDYGAHHTDPLQRWGLGPRVKS 

EAGPLPQLSRDQSHPGPLSPG A SPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAK1TELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKOTRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYXSLWQDKENNKJKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPiESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEEDTNEEBPEGFVV ! 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVWSKDSTVRKTQLQSFSQYI 

EMU^EMKRQRSIQEDTKXGNEEKAAITETQRKPS 

EDEVLNKGFKDSVSQYVVGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3419 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 
AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 
AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenylaIanine, G=Glycine, H«=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=G!utamine, R«Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTEKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPh^VWVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRG\OaTNFTTSWRNGLSFCAI 

LHHFRPDLroYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPDCKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRJDAALKAGNKH>IT>JTATPFO v IR k QLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKA SGDENDNIEIDTNEEIPEGFW 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDSXSQYWGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3420 


A 


612 


1058 


ENLGPNYSHRLLHHPTFYKKIHKKHHEWTAPIG 

VISLYAHPIEHAVSNMLPVIVGPLVMGSHLSSITM 

WFSLALUTTISHCGYHLPFLPSPEFHDYHHLKFN 

QCYGVLGVLDHLHGTDTMFKQTKAYERHVLLL 

GFTPLSESIPDSPK 


3421 


A 


23 


2005 


LLTPCDGRIPGRPSVGAESGSDFQQRRRRRRDPE 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRKVLEFERVYLDNLPSASMYERS 

YSfflRDVITHWCTKTDFHTASHDGHVK^ 

EGIEFVKHFRSHLGVIESIAVSSEGALFCSVGDDK 

AMKWDVVNFDMINMLKLGYFPGQCEWIYCPG 

DAISSVAASEKSfGKIFIYDGRGDNQPLHIFDBCLH 

TSPLTQIRLNPVYKAVVSSDKSGMIEYWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGKKIATIGSDRKVRIFRFVTGKLMRVFDESLS 

MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 

VRLINWFDETGHFVLYGTMLGIK^ 

RILGKQENIRVMQLALFQGLAKKHRAATTIEMKA 

SENPVLQNIQADPTIVCTSFKKNRFYMFTKREPE 

DTKSADSDRDVFNEKPSKEEVMAATQAEGPKRV 

SDSAJMTSMGD1HTKLFPVECPKTVENFCVHSRN 

GYYNGHTFHRI1KGFMIQTGDPTGTGMGGESIWG 

GEFEDEFHSTLRHDRPYTLSMANAGSNTNGSQFF 

jjYVPTPWLDNKHTVFGRVTKGMEVVQRIShaVK 

VNPKTDKPYEDVSIIN1TVK 


3422 


A 


2486 


433 


FVLVCAPLTWAGARHRRMAASKKPPRVRVNHQ 
DFQLRNLRIIEPNEVTHSGDTGVETDGRMPPKVT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E^Glutamic Acid, F=Pbenylalanine, G=G1ycine, H=Histidine, 
I-Isoleucine, K°Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 1 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=3top codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


• 








SELLRQLRQAMRNSEYVTEPIQAYDPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTAUTEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVLPEGSRVGVDPLIIPTDYWICKMAKVLRSA 

GrfflLIPVKENLVDKJWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFVVTALDEI 

A WLFNLRG SD VEHNPVFFS Y AIIGLETIMLFEDGD 

RJDAPSVKEHLLLDLGLEAEYRIQVHPYKSILSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPICIAKA\VKNSA\ESEGMRRAHIKDAVAL 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

DFVDLSFPTISSTGPNGAIIHYAPVPETNRTLSLDE 

VYLIDSGAQYKDGTTDVTRTMHFGTPTAYEKEC 

FTYVLKGHIAVSAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMr/TDEPGYYEDGAFGIRIE>WVLVV 

PVKTKYNFNNRGSLTFEPLTLVPIQTKMIDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQSIKQLKGQL 

NHIPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSTVSGLFPWTPKLGNEDFNSVIQQMAQGRQIE 

YIDffiRPSTGGLGFSWALRSQNLGKVDIFVKDV 

QPGSVADRDQRLKENDQILAINHTPLDQNISHQQ 

AIALLQQTTGSLRLIVAREPVHTKSSTSSSLNDTT 

LPETVCWGHVEEVELINDGSGLGFGIVGGKTSGV 

WRTIVPGGLADRDGRLQTGDHILKJGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGIRIVGYVGTSHTGEASGIYVKSIIPGSA 

AYHNGfflQVNDKIVAVDGVNIQGFANHDWEVL 

RNAGQWHLTLVRRKTSSSTSPLEPPSDRGTVVE 

PLKPPALFLTGAVETETNVDGEDEEIKERIDTLKN 

DNIQALEKLEKVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKIVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEILKAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEIEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSQQGRFDDLENLNSLA 

KTSLDLGMIPNDVQGPSLLIDLPVVAQRREQEDL 

PLYQHQATRVISKASAYTGMLSSRYATDTCELPE 

REEGEGEETPNFSHWGPPRIVEIFREPNVSLGISIV 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKILEVSGVDLQNASHSEAVEAIKNAGNP 1 

VVFIVQSLSSTPRVIPNVHNKANKITGNQNQDTQ 

EKKEKRQGTAPPPMKLPPPYKALTDDSDENEEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=GIutaroic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L*=Leucine, M=Methionine, 
N=Asparagine» P=Proline, Q=*Glutamine, R^Arginine, S=Serine, 
•^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










DAFTDQKIRQRYADLPGELHIIELEKDKNGLGLS 

LAGNKDRSRMSIFVVGINPEGPAAADGRMHIGD 

ELLEINNQILYGRSHQNVASAIIKTAPSKVKLVFIR 

NEDAVNQMAVTPFPVPSSSPSSIEDQSGTEPISSEE 

\DGSLE\VGIKQLPESESFKLAVSQMKQQKYPTKV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLSVD 

PATCPIVPGQEMIIEISKRRSGLGLSIVGGKDTPLV 

NGVDLRNSSHEEAITALRQTPQKVRLWYRDEA 

HYRDEENLEIFPVDLQKKAGRGLGLSIVGKR 


3424 


A 


2223 


1162 


HASERWQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

■MDEDDDRSGFHSH^JTAVEDASDDESIPBdYRN' 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGffiPIQG\VRW\HCR\DCPP\EMSLVDFC\DS 

C\SDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERWQLPDFVWDQYTHSLGRVEREFKNRKR 

HTORVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIP1MYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHE7\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LFVWHDDPRWGTPRYWLGALYRNQQSSPTAPP 
GLLPLEYFPAAPHCSHSRQWRCSQTHRIHHHPQ 
MLGPCRQEICGITMAAGTLYTYPENWRAFKALI 
AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 
AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 
"PEAAAQVVQWVSFADSDIVPPASTWVFPTLGIM 
HHNKQATENAKEEVRRILGLLDAYLKTRTFLVG 
ERVTLADITWCTLLWLYKQVLEPSFRQAFPNTN 
RWFLTCINQPQFRA\WGEVKLCEKMAQF\DAKK 
FAETQPKKDTPRKEKGSREEKQKPQAERKEEKK 
AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 
TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 
SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 
KNAFASVILFGTNNSSSISGVWVFRGQELAFPLSP 
DWQVDYESYTWRKLDPGSEETQTLVREYFSWE 
GAFQHVGKAFNQGKIFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 

RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 

AARRRQKGTAARRRQKGTAARRRQKGTAARRR 

QKGLSNLDAAEWLPPKKG\GEKKKGPFLAINEV 

VT\REYPINILKRIHGVGFKKRAPRALKEIRKFAM 

KEMGTPDVRTOTRLNKAVWAKGIRNVPYRIRVR 

LSRKRNEDEDSPNKLYTLVTYVPVTTFKNLQTV 

NVDEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

r n rresnnnd i M? 

to last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanlne, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arglnine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Oyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITDPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGI 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGPIGPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGPXRGPPGVPGSPGITGPPGVLPGPP 

GAPGAFDETGIAGLHLPNGGVEGAVLGKGGKPQ 

FGtGELSAHATPAFTAVfcTSPLPASGMP'v'KFBRT 

LYNGHSGYNPATGFTCPVGGVYYFAYHVHVKG 

TNVWVALYKNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYIHSS 

FS GFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLIMDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQXAQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQWAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


INKYINIRKKIKLLSPLPPLWSHLALLQASATKWV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLLATKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGLLLLK\EAG\LEKINFSGG\EPFLQDRGEYLGK 

LVRFCKVELRLPSVSI\VSNGSLIRERWFQNYG\E 

YLDILAISCDSFDEEVNCPMGRGNXGKKNHVENL 

QKL\RRWCRDYRVPFKINSVINPF\NVEEDMTEQI " 

KALNPVRWKVFQCLLIEGENCGEDA\LREAERFV 

IGDEEFERFLERHKEVSCLVPESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKSILDVGVEEAIKFSGF 

DEKMFLKRGGKYIWSKADLKLDW 


3431 


A 


5468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 

EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 

RQEAELARMGFDLQNVWRVSHTNSNYKLCPSYP 

QKLLVPVWITDKELENVASFRSWKRIPVWYRH 

LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 

KACALDPGTRATGGSLSTGNNDTSEACDADFDS 

SLTACSGVESTAAPQKLLILDARSYTAAVANRAK 

GGGCECEEYYPNCEVVFMGMANIHAIRNSFQYL 

RAVCSQMPDPSNWLSALESTKWLQHLSVMLKA 

AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 

KILLDPYYRTLEGFQVLVESDWLDFGHKFGDRC 

GHQENVEDQNEQCPVFLQWLDSVHQLLKQFPCL 

FEFNEAFLVKLVQHTYSCLYGTFLANNPCVEREK 

RNIYK/RGTCSVWALLRAGNKNFHNFLYTPSSD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, D=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLNTAVPREMKSNT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKV1SNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDF\LNQDPSGSVAS1SHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPRRLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIQH 

RLRQIEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMDYEDDFTGLKESDGSDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPIP 

DQQLYDPVLVCNSCYEHIQVSRARELMSQQLKK 

PIATASS 


3432 


A 


36 


1873 
• 


MTFFSSVADFIGLDPRIAAWLIDPSDATPSFEDLV 

EKYCEKSITVKVNSTYGNSSRNIVNQNVRENLKT 

LYRLTMDLCSKLKDYGLWQLFRTLELPLIPDLAV | 

MESHAIQVNKEEMEKTSALLGARLKELEQEAHF 

VAGERFLITSHNQLREILFGKLKLHLLSQRNSLPR 

TGLQKYPSTVSEALNALRDLHPLPKIILEYRQVH 

K1KSTFVDGLLACMKKGSJSSTWNQTGTVTGRLS 

AKHPNIQGISKHPIQITTPKNFKGKEDKILTISPRA 

MFVSSKGHTFLAADFSQIELRILTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREQT 

KKWYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKIKDFARAAIAQCHQTGCVVSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFWQGSAADLC 

KL AMIHVFTA V AA SHTLTARL V AQ1HDELLFEVE 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAW\ALRQAHVALSLPATAWLPLGPLP 

APSPHPCIFRLHFVCSPRQQ WEERTGFQQSIVWPS 

PRSPALYAPGRINPLGLGWPAEPWSKCLCKALKK 

K 










3433 


A 


1481 


476 


IPPKERAPGIRASCLAITAGARPTSYGRVGCEGDV 

RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 

ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 

KESVQILRDWLYEHRYNAYPSEQEKALLSQQTH 

LSTLQVCNWFINARRRLLPDMLRKDGKDPNQFTI 

SRRGAKISETSS\nESVMGIKNFMPALEETPFHSFT\ 

AGPNPTLGXRPLSAKP/SQSPGSVLARPSVICHTTV 

TAIERLSLSLSCQSVGCGQNT\DIQQIAT\RNLRDS 

SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNQ 

DFSGFQLLVDVALKRAAEMELQAKLTA 


3434 


A 


1720 


1243 


NGPVPPGGSKTKWAGGSAAEGSPRLSPSPGAAQ 

VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 

PPD/RLSRLPGKTLSACDRENGARRPLLLrCjb 1 or ir 

IGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKH 

LHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 

RTVQLNVCSSEEVEKVA^GDCPLEPEGP\EKGMW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K^Lysine, L/=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threomne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 

VRMTKSFLPLIRRAKGRVVNISSMLGRMANPAR 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSVVEPG 

NFIAATSLYSPESIQA1AKKMWEELPEVVRKDYG 

KKYFDEK1AKMETYCSSGSTDTSPVIDAVTHALT 

ATTPYTRYHPMDYYWWLRMQIMTHLPGAISDM 

IYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQSISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAEIERFSAMFQEKKQEVQTAILRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGKK1QACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPYIQVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGNWPTLKQNSSSSVKP 

VQVAGADwKDPSVEGSVKQGTv'SSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKRSSITEPE 

GPGGPN1QKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNNNVATVPTTEQIPSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

FNPLALLLDASLEGEFDLVQRIIYEVEDPSKPNDE 

GITPLHNAVCAGHHHIVKFLLDFGVNVNAADSD 

GWTPLHCAASCNSVHLCKQLVESGAAIFASTISD 

IETAADKCEEMEEGYIQCSQFLYGVQEKLGVMN 

KGVAYALWDYEAQNSDELSFHEGDALTILRRKD 

E 


.3436 


A. 


3 


2604 


GSTHASEKMKTGRSALVVTDTGDMSVLNSPRHQ 

SCIMHVDMDCFFVSVGIRNRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADIP 

DSSLWENPDSAQANGIDSVLSRAEIASCSYEARQ 

LGKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLASNYTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSNILLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKIJ^SLGIKTCGDLQYMTMAKLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLKMVRKPGAPVETAKFGGHGICDNIARTV 

TLDQ ATDN AKIIGKAMLNMFHTMKLNISDMRG V 

GIHVNQLVPTNLNPSTCPSRPSVQSSHFPSGSYSV 

RDVFQVQKAKKSTEEEHKEVFRAAVDLEISSASR 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 

SVQSRLNLSIEVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAESHGDKKKEPVNGCNTGILPQPVGT 

VLLQIPEPQESNSDAGINLIALPAFSQVDPEVFAA 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, OGlycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, f 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










PKNPLLHLKAAVKEKK^ 

NNKLLNSPAKTLPGACGSPQKLIDGFLKHEGPPA 

EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 

AGAVEFNDVKTLLREWITTISDPMEEDILQVVKY 

CTDLffiEKDLEKLDLVIKYMKRLMQQSVESVWN 

MAFDFELDNVQWLQQTYGSTLKVT 


3437 


A 


32 


4038 


SLLRLLKAQWGSSGAASEPVVLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTARRNPLHNPWGM 

ELAASENTDSPSPRPLIUKjVTLPPGALTMNTKDT 

TEVAENSrIHLKIFLPKKLLECLPRCPLLPPERLRW 

NTNEEIASYLITFEKHDEWLSCAPKTRPQNGSIIL 

YNRKKVKYRKDGYLWKKRKDGKTTREDHIV^ 

KVQGMECLYGCYVHSSIVPTFHRRCYWLLQNPD 

IVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

\VSREELLGQLKPMFHGIKV/SCGNGTEEFSVEKL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRIISPKVEPRALTLTSIPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEIRPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAWVGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPIPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSTITDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDHIAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWLSLDDNQFRMSELERLEQMEKRMAE1AAAGQ 

VPCQGPDAPPVQDEGQGPGFEARVVVLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

IETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPASEMTMEDMAPGQLS SGVPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDVIPVDMrSLAKQIIEATPERIKREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYL\ENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

IGKLIFALLTL\SD\QEQRELYEAARVIQTAFRKYK 

GRRLKEQQEVAAAVIQRCYRKYKQLTWIALKFA 

LYKKMTQAAILIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARKIMRFLRRCRHRMRELKQNQELEGLP 

QPGLAT 





3438 


A 


469 


2602 


FGRLLWGTAFKSWKMKAPPHLILLYATFTQSLK 

VVTKRGSADGCTDWSIDIKKYQVLVGEPVRIKC 

ALFYGYIRTNYSLAQSAGLSLMWYKSSGPGDFE 

EPIAFDGSRMSKEEDSIWFRPTLLQDSGLYACVIR 

NSTYCMKVSISLTVGENDTGLCYNSKMKYFEKA 

ELSKSKEISCRDIEDFLLPTREPEILWYKECRTKT 

WRPSIVFKRDTLLIREVREDDIGNYTCELKYGGF 

VVRRTIELTVTAPLTDKPPKLLYPMESKLTIQET 

QLGDSANLTCRAFFGYSGDVSPLIYWMKGEKFIE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 1 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










DLDENRVV/ESDIVKILKEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRRHASVLLHKRELMYTV 

ELAGGLGAILLLLVCLVTIYKCYKIEMLFYRNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERPALEILPDMLEKHYGYKLFIPDRDLIPTGTYI 

EDVARCVDQSKRLIIVMTPNYVVRRGWSIFELET 

RLRMV1LVTGEIKVILIECSELRGIMNYQEVEALK 

HTIKLLTVIKWHGPKCMO.NSKFWKRLQYEMPF 

KRIEPITHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQRPQT 

KSSREQNPDEAHTNSAILPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSSILIGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMTWPLALSLLRHGGFC 

YSDFPrllEBYPNFTvlNHEKFW^ 

KYIQFKTTVCGITKRPDFSETGQWDVVTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGIHKFKG 

QILHSQEYKIPEGFQGKRVLVIGLGNTGGDIAVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSFIAQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKXAKFIVNDELPNCILCGAITMKTSVIE 

FTETSAVFEDGTVEENIDVVIFTTGYTFSFPFFEEP 

LKSLCTKKIFLYKQVFPLNLERATLA1IGLIGLKGS 

ILSGTELQARWVTRVFKGLCKRPASQKLMMEAT 

EKEQLIKRGVFKDTSKDKFDY1AYMDDIAACIGT 

KPSIPLLFLKDPRLAWEVFFGPCTPYQYRVLMGPG 

KWDGARNAILTQWDRTLKPLKTRIVPDSSKA WP 

SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 

KLQDRMSPYLVSLWRG 


3440 


A 


1 


3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCIESVM 

ENSKVLGESMAGISQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGIFDPNSQAGHQGLVDP 

IQFARANQAIQMACQNLVDPGSSPSQVLSAATIV 

AKHTSALCNACRIASSKTANPVAKRHFVQSAKE 

VANSTANLVKTIKALDGDFSEDNRNKCRIATAPL 

IEAVEf^l^FASWEFVSIPAQISSEG^ 

SAKPMLESSSYLIRTARSLAINPKDPPTWSVLAG 

HSHTVSDSKSLITSIRDKAPGQRECDYSIDGINRC 

IRDIEQASLAAVSQSLATRDDISVEALQEQLTSW 

QEIGHLIDPIATAARGEAAQLGHKGTQLASYFEP 

LILAAVGVASKILDHQQQMTVLDQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDDIMVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTWKYSKAIAVTAQEM 

MTKSVTNPEELGGLASQMTSDYGHLAFQGQMA 

AATAEPEEIGFQIRTRVQDLGHGCIFLVQKAG\AL 

QVCPTDSYTKRELIECARAVTEKVSLVLSALQAG 

NKGTQACITAATAVSGIIADLDTTIMFATAGTLN 

AENSETFADHRENILKTAKALVEDTKLLVSGAAS 

TPDKLAQAAQSSAATITQLAEWKLGAASLGSD 

DPETQVVLINAIKDVAKALSDLISATKGAASKPV 

DDPSMYQLKGAAKVMVTNVTSLLKTVKAVEDE 

ATRGTRALEATIECIKQELTVFQSKDVPEKTSSPE 

ESIRMTKGITMATAKAVAAGNSCRQEDVIATAN 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T-Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=3top codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF 

GTECTLGYLDLLEHVLV1LQKPTPELKQQLAAFS 

KRVAGAVTELIQAAEAMKGTEWVDPEDPTVIAE 

TELLGAAASIEAAAKKLEQLKPRAKPKQADETL 

DFEEQILEAAKSIAAATSALVKSASAAQRELVAQ 

GKVGSIPANAADDGQWSQGLISAARMVAAATSS 

LCEAANASVQGHASEEKLISSAKQVAASTAQLL 

VACKVKADQDSEAMRRLQAAGNAVKRASDNL 

VRAAQKAAFGKADDDDWVKTKFVGGIAQIIAA 

QEEMLKKERELEEARKKLAQIRQQQYKFLPTEL 

REDEG 


3441 


A 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSALHS 

PAHRPPGFSVAQKPFGATYVWSSIINTLQTQVEV 

1CKRRHRLKRHNDCFVGSEAVDVIFSHLIQNKYF 

GDVDIPRAKVVRVCQALMDYKVFEAVPTKVFG 

KD]0[PTFEDSSCSLYPJFTTIPNQDSQLGKE>IKLy 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PHVMSTTLSPQVINEVWQEETIGRLLQLVDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGIL 

KAYSDSQEDEWLSAAIDCLEYLPDQMWEISRSF 

PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 

VHNGIAELLVNGKTEIALEATQLLLKLLDFQNRE 

EFRRLLYFMAVAANPSEFKLQKESDNRMWKRI 

FSKAIVDNKNLSKGKTDLLVLFLVMDHQKDVFKI 

PGTL\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEKTTIDELLYLLKTLDEDSKLSAKE 

KKKVLLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAAQQ 

VAEDKFVFDLPDYESINHVVVFMLGTIPFPEGMG 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAJFKIS 

GLKSGEGSQHPFGAMNIVRTPSVAQIGISVELLDS 

MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQA^PDDTQ/RPSEMFIPANVVLKWYENF 

QRRTSTEPSLLENHWIKINF 


3443 


A 


3 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNWML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIQIR " 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

KEKLNDTYVNVGLYSTKTCLKVEIIEKDTKYSVI 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSQIFYYS 

TGMTVGIVASL\LinFILSKFMPKKSPIYVILVGGW 

SFSLYLIQLVFKNLQE1WRCYWQYLLSYVLTVGF 

MSFAVCYKYGPLENERSINLLTWTLQLMGLCFM 

YSGIQIPfflALAiniALCTKNLEHPIQWLYTTCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSIIAQDEIYEEASSEEEDSYS 

RCPAITQNNFLT 


3444 


A 


566 


1718 


KGLERTCCANIEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRIU^GATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
B=Glutaraic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, MLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










DETLYKAWSSIVYQLIPhT/QQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

EKQFKLSCSKLAASFQSMEVRNSNFAAFID3FTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDN1FRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAELQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMYVMSDPSIPSAATLJ^^ 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\G SLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSHFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAn^QNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHPVIVTMASKRKSTTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSHDMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHVVVEQSIPESTSTPDLAGEPSAEGADGQAEIIIT 

KTPIMK1MKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFING A VPVRQASASSAKN 

PHAANGPLIGTVPVLPAG1AQFLSLQQQPPVHAQ 

HHVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKFPYPTXAELCYLTVVTKYPEEQLKIW 

FTAQRLKQGISWSPEEIEDARKjKMFNTVIQSVPQ 

PTITVLNTPLVASAGNVQHLIQAALPGHWGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYKNKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRNLK 

GSRAMIPGDHRSIIIDSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREIDS 

WFSERRKKVNAEETKKAEENASQEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPIK 

INLK^RVTEANGRl^IPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEVVRWFGDSRYALKNGQLK 

WYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, P=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, ENHistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, | 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWFAEKMGEE 
TRAVADTGSEDQGPGTGELTAVHKGMGDTYSE 
VSENSES WEPRVPEASSEPFDYTSSPQAGRQLETD . 


3448 


A 


2 


1324 " 


FVARAEKGFRTREAHLLQVAGVGTGLQNGASLS 

GLASGVMAQRAFPNPYADYNKSLAEGYFDAAG' 

RLTPEFSQRLTNKIRELLQQMERGLKSADPRDGT 

GYTGWAGIAVLYLHLYDVFGDPAYLQLAHGYY 

KQSLNCLTKRSITr^CGDAGPLAVAAVLYHKMN 

NEKQAEDCITRLIHLNKIDPHAPNEMLYGRJGYIY 

ALLFVNKNFGVEKIPQSHIQQICETILTSGENLAR 

KRNFTAKSPLMYEWYQEYYVGAAHGLAGIYYY 

LMQPSLQVSQGKLHSLVKPSVDYVCQLKFPSGN 

YPPCIGDNRDLLVHWCHGAPGVIYMLIQAYKVF 

R/EREKYLC\DAYQCADVIWQYGLLKKGYGLCY\ 

G S AGN A Y AFLTL YNLTQDMK YL YRACKF AE WC 

LEYGEHGCR1¥DTPFSLFEGMAGTIYFL\ADLLFP 

TKAR\FPAFEL 


3449 


A 


3 


2389 


SRHVTGAARSPSRAGPSDPPAMGDEDDDESCAV 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

VFLVRKAGGHDAGKLYAMKVLRKAALVQRAK 

TQEHTRTERSVLELVRQAPFLVTLHYAFQTDAKL 

HLILDYVSGGEMFTHLYQRQYFKEAEVRVYGGE 

IVLALEHLHKLGIIYRDLKLENVLLDSEGHIVLTD 

FGLSKEFLTEEKERTFSFCGTIEYMAPEIIRSKTGH 

GKAVDWWSLGILLFELLTGASPFTLEGERNTQAE 

VSRRILKCSPPFPPRIGPVAQDLLQRLLCKDPKKR 

LGAGPQGAQEVRNHPFFQGLDWVALAARKIPAP 

FRPQIRSELDVG\NFAEEFTRLEPVYSPPGQ\PPPG 

DPRIFQGYSFVAPSILFDHNNAVMTDGLEAPGAG 

DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

QGSFSVCRRCRQRQSGQEFAVKILSRRLEANTQR 

EVAALRLCQSHPNWNLHEVHHDQLHTYLVLEL 

LRGGELLEHIRKKRHFSESEASQILRSLVSAVSFM 

HEEAGWHRDLKPENILYADDTPGAPVKUDFG/F 

SPRLRPQSPGVPMQTPSFTLQYAAPELLAQQGYD 

ESCDLWSLGVILYMVIMLSGQAPFQGASGQGGQS 

QAAEIMCKIREGRFSLDGEAWQGVSEEAKELVR 

GLLTVDPAKRLKLEGLRGSSWLQDGSARSSPPLR 

TPDVLESSGPAVRSGLNATFMAFNRGKREGFFLK 

SVENAPLAKRRKQKLRSATASRRGSPAPANPGR 

APVASKGAPRRANGPLPPS 


3450 


A 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLRDS 

EDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSS 

VPELPGFYFDPEKKRYFRLLPGHNNCNPLTKESIR 

QKEMESKRLRLLQEEDRRKKJARMGFNASSMLR 

KSQLGFLNVTNYCHLAHELRLSCMERJCKVQIRS 

MDPSALASDRFNLILADTNSDRLFTVNDVTVGGS 

KYGIINLQSLKTPTLKVFMHENLYFTNRKVXNSV 

CWASLNHLDSHILLCLMGLAETPGCATLLPASLF 

VNSHPAGEDRPG\MLCSFRIPGAWSCAWSLNIQA 

hn^CFSTGLSRRVLLTNWTGHRQSFGTNSDVLA 

QQFALMAPLLFNGCRSGEEFAIDLRCGNQGKGW 

KATRLFHDSAVTSVRILQDEQYLMASDMAGKIK 

LWDLRTTKCVRQYEGHVNEYAYLPLHVHEEEGI 

LVAVGQDCYTRIWSLHDARLLRTIPSPYPASKAD 
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SEQJD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R^Arginine, S=Serine, 
T«Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *= s Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










1PSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLALWITLSLLQTGLAEPERCNFT 

LAESKASSHSVSIQWRILGSPCNFSLIYSSDTLGA 

ALCPTFRIDNTTYGCNLQDLQAGTrYNFBCIISLDE 

ERTWLQTDPLPPARPGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQKIQGVQIQESTSWNE 

YTFFNLTAGSKY>nAITAVSGGKRSFSVYTNGST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGVVDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTND 

GSLTSLKVKWQRPPGVNVDSYMTLSHKGTIKESR 

VLAPWIT\ETHFKELVPGRLY\QVTCSAVSLGELS 

AQKMXAVGRTFPDKVANLEAKNNGRMRSLVVS 

WSPPAGDWEQYRILLFhroSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RTWL AVLQLRVKHANETSLSEvfW QTFV AEWEK 

YIISLADRDLLLIHKSLSKDAKEFTFTDLVPGRKY 

MATVTSISGDLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLLIHENVVIK 

NESISSETSRYSFHSLKSGSLYSVWTTVSGGISSR 

QVVVEGRTWSSVSGVTVKNSGRNDYLSVSWLL 

APGDVDNYEVTLSHDGKVVQSLVIAKSVRECSF 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QGVSVSNSARSDYLRVSWVHATGDFDHYEVTIK 

NKNNFIQTKSIPKSENECVFVQLVPGRLYSVTVT 

TKSGQYEANEQGNGRTIPEPVKDLTLRNRSTEDL 

rTVTWSGANGDVDQYEIQLLFmDMKWPPFHLVN 

TATEYRFTSLTPGRQYKILVLTISGDVQQSAFIEG 

FTVPSAVKNIHISPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQ 

YQIMIASVSGSLKNQINVVGRTVPASVQGVIADN 

AYSSYSLIVSWQKAAGVAERYDDLLLTENGILLR 

NTSEPATTKQHKFEDLTPGKKYKIQILTVSGGLFS 

KEAQTEGRTVPAAVTDLRITENSTRHLSFRWTAS 

EGELSWYNIFLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMVIVTHSGELSNESFIFGRTVPASV 

SHLRG SNRNTTDSLWFNWSPASGDFDFYELIL YN 

PNGTKKENWKDKDLTEWRFQGLVPGRKYVLW 

WTHSGDLSNKVTAESRTAPSPPSLMSFADIANT 

SLAITWKGPPDWTDYNDFELQWLPRDALTVFNP 

YNNRKSEGRIVYGLRPGRSYQFNVKTVSGDSWK 

TYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSWI 

PPDSDFDGYSIECRKMDTQEVEFSRKLEKEKSLL 

NIMMLVPHKRYLVSIKVQSAGMTSEVVEDSTIT 

MIDRPPPPPPHmVNEKDVLISKSSINFTVNCSWFS 

DTNGAVKYFTVVVREADGSDELKPEQQHPLPSY 

LEYRHNASIRVYQTNYFASKCAENPNSNSKSFNI 

KLGAEMESLGGKCDPTQQKFCDGPLKPHTAYRI 

SIRAFTQLFDEDLKEFTKPLYSDTFFSLPITTESEP 

LFGAIEGVSAGLFLIGMLVAWALLICRQKVSHG 

RERPSARLSIRRDRPLSVHLNLGQKGNRKTSCPDC 

INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 

SCDIALLPEKRGKNRYNN1LPYDATRVKLSNVDD 

DPCSDYINASYIPGNNFRREYIVTQGPLPGTKDDF 

WKMVWEQNVHNIVMVTQCVEKGRVKCDHYW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Iso!eucine, K^Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Argininc, S=Serine, f 
T«=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










PADQDSLYYGDLILQMLSESVLPEWTIREFKICGE 
EQLDAHRLIRHFHYTVWPDHGVPETTQSLIQFVR 
TVRDYINRSPGAGPTVVHCSAGVGRTGTFIALDR 
ILQQLDSKDSVDIYGAV\HDLRLHRVHMVQTEC 
QYVYLHQCVRDVLRARKLRSEQENPLFPIYENV 1 
NPEYHRDPVYSRH \ 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 

ARNSQLRIVLVGKTGAGKSATGNSILGRKVFHSG 

TAAKSITKKCEKRSSSWKETELVVVDTPGIFDTE 

VPNAETSKEIIRCILLTSPGPHALLLWPLGRYTEE 

EHKATEKILKMFGERARSFMILIFTRKDDLGDTN 

LHDYLREAPEDIQDLMDIFGDRYCALNNKATGA 

EQEAQRAQLLGLIQRWRENKEGCYT^Ol^/^ 

AEEEIQKQTQAMQELHRVELEREKARIREEYEEK 

IRKLEDKVEQEKJUCKQMEKKLAEQEAHYAVRQ 

QRARIEVESKDGILELIMTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKKKAmKDMPLRIHVLLGLAITT^ 

DKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQILLLQTNNIAKIEYSTDFPV 

NLTGLDLSQNNLSSVTNINGKKMPQLLSVYLEEN 

BCLTELPEKCLSELSNLQELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQMINSKWFDALPNLEILMIG 

ENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNAL 

VGLENLESISFYDNRLIKVPHVALQKWNLKFLD 

LNK^JPINWRRGDFSNMLHLKELGINNMPELISID 

SLAVDNLPDLRKIEATNNPRLSYfflPNAFFRLPKL 

ESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMMEICLPLIAPESFPSNLNVEAGSY 

VSFHCRATA\EPQPEIYWITPSGQKLLPNT\LTDKF 

YVHSEGTLDINGVTPKEGGLYTCIATNLVGADLK 

SVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLNPSTEYKICIDIPTIYQKNRKKCV^ 

TKGLHPDQKEYEKNNTTTLMACLGGLLGIIGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


1844 


244 


ERYLFATYVAPSATLDIGLQQEKKKEIYMKIQPP 

FEDLFDTAEEYTLLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKLQALHKETFSKKAEDTTC 

EIGTGILSLSNVSKRTEYWDl^AEYKHFKFSDL 

LNNKLEFEHFRQFLETHSSSMDLMCWTDIEQFRR 

ITYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLENVWLPLFLASEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKWISSSCKI1AFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQI 

DIPVEQAQKIIEHRKELGPYVFREAQMTFLGVMF 

KFWPQFCEFRKNLTDEMMSVLERRQEYNKQKK 

KLAVL/QNDEKSGKDGKQYANTSVPAJKTALLS 

DSFLGLQPYGRQPTWCYSKYIEALEQERILLKIQE 

ELEKVSCLQACNLSQILRLALQLCL 


3455 


A 


228 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=LysIne, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










ASPSRFRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGYIDKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLED1AHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

D1ASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRIGFGPIPFSLP 

EGLPKIPSVSTHIKVKSEEKIKVVEKSEKETVIVEE 

QTEETQVTEEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKEEAKSP 

PE V AKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEE\AKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAKSPVKEEAKSPEKA 

KSPVKEEAKTPEKAKSPVKEEAKSPEKAKSPEKA 

KTLDVKSPEAKTPAKEEARSPADKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKKEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKKPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQKSSLPPLL 

IPPSENLGPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERGSRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPG\RRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNG\GVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVP1PPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCELPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKXNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 

LPFYQRCHQHYDLSYRNKDVRSTVSHYQREKKR 

SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 

QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSKLSPKPKRAKHSLLSGEEKENLPSDY 

MVPIFSGRQKHVSGITDTEEERIKEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSWSKQATSALQQEETSEKKS 

RKWIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFIIKPRSHWWEKENVKLHCSIAGWPEPRV 

TWYKNQVPINVHANPGKYUESRYGMHTLEINAC 

DFEDTAQYRASAMNVKGELSAYASVVVKRYKG 

EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 

DKFDVSFGREGETMSLGCRWITPEIKHFQPEIQ 



342 



WO 01/57190 



PCTAJS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence j 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, l/=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, / 
T«Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










WYRNGVPLSPSKWVQTLWSGERATLTFSHLNKE 

DEGLYTIRVRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYfflSWKQPAVDGGSPIL 

GYFIDKCEVGTDS WSQCNDTPVKFARFPVTGLIE 

GRSYEFRVRAVNKMGIGFPSRVSEPVAALDPAEK' 

ARLKS/PPLSTLI)W'nVIVTEEEPSEGIVPGPPTDLS 

VTEATRSYVVLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTWGDKLDIPKAPGKI 

IPSRNTDTSWVSWEESKDAKELVGYYIEANVA 

GSGKWEPCWINPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAIEVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

IDGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWTIAVP 

GPPHSLKCSEVPJCDSL^QWJPVKSGPvTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEGVSYVFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEVWNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRFXWMQAEKLS 

GNAKVNYIFNEKGIFEGPKYKMHIDRNTGIIEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTVVLVGD 

WKKLQKEAEFQRQEWIRKQGPHFVEYLSWEVT 

GECNVLLKCKVANIKKETHIVWYKDEREISVDE 

KHDFKDGICTLLITEFSKKDAGIYEVILKDDRGK 

DKSRLKLVDEAFKELMMEVCKKIALSATDLKIQ 

STAEGIQLYSFVTYYVEDLKVNWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAIAEK 

NRARVLGGLPDVVTIQEGKALNLTCNVWGDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLWKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKGGKKAK 


3458 


A 


3963 


827 


LSRSSSDNNTNTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSS VTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTIFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWSBEHVEQYLG 

TDELPKWLITYLQKNADAAFLRHWKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LQSSDILNLTKEQPQAKAGNGQNSCGVEDVLQL 

LRILYTVASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

KKITTKILQQIEEPLALASGALPDWCEQLTSKCPF 

LIPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELERI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine OCysleine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Grycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Pro1ine, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










TKLFHFLGIFLAKCIQDNRLVDLPISKPFFKLMCM 

GDIKSNMSKLIYESRGDRDLHCTESQSEASTEEG 

HDSLSVGSFEEDSKSEFILDPPKPKPPAWFNG11.T 

WEDFELVNPHRARFLKEIKDLAIKRRQILSNKGL 

SEDEKNTKLQELVLKNPSGSGPPLSIEDLGLNFQF 

CPSSRIYGFTAVDLKPSGEDEMTTMDNAEEYVDL 

MFDFCMHTGlQKQMEAFRDGFNKVFPMEKLSSF 

SHEEVQMTLCGNQSPSWAAEDIINYTEPKLGYTR 

DSPGFLRFVRVLCGMSSDERKAFLQFTTGCSTLP 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 

LKLPEYSSEEIMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQNKGRS\DGPEAQA 

EACSGERTyQELLVNQNPIAQPLASRRLTRKLYK 

CIKKAX^QKQHIRGVKEVQKFVNKGEKGIMVLA 

GDTLPffiVYCHLPVMCEDRNLPYVYIPSKTDLGA 

AAGSKJlPTCVTMyKPHEEYQEAYDECLEEVQSL 

PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIK1GMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENXDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVHKLW 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEWTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRCPA 


-3461 - 


A ' - 


139 - 


1997 — 


QVTNMSDKSELKAELERKXQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKI.GMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENXDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/E1TOKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTKNNKP 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

1AVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=»Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleuclne, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, / 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=tInknown, *=Stop codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 


3462 


A 


2 


2643 


TAPEFSRSTHASAHASVARVLRNREIAQLKKEQR 

RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 

AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 

AESGARSVSSIVRQWNRKINHFLGDHPAPTVNGT 

RPARKKFQKKGASQSFSKAARLKWQSLERRIID1 

VMQRMTIVNLEADMERLIKKREELFLLQEALRR 

KRERLQAESPEEEKGLQELAEEffiVLAAMDYIND 

GITDCQAUVQLEETKEELDSTDTSVVISSCSLAE 

ARLLLDNFLKASIDKGLQVAQKEAQIRLLEGRLR 

QTDMAGSSQNHLLLDALREKAEAHPELQALIYN 

VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 

DDFKFKSEPKLSAQMKAVSAECLGPPLDISTKN1 ! 

TKSLASLVEIKEDGVGFSVRDPYYRDRVSRTVSL 

PTRGSTFPRQSRATETSPLTRRKSYDRGQPIRSTD 

VGFTPPSSPPTRPRNDRNVFSRLTSNQSQGSALD 

KSDDSDSSL\SEVLRGIISPYGGAKGARTAPLQGV 

SMAEGHTKPILCLDATDELLFTGSKDRSCKMWN 

LVTGQEIAALKGHPNNWSDCYCSHSGLVFSVST 

SYIKVWDIRDSAKCIRTLTSSGQVISGDACAATST 

RAITSAQGEHQINQIALSPSGTMLYAASGNAVRI 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

VVTGSKDHYVKMFELGECVTGTIGPTHNFEPPH 

YDGIECLAIQGDILFSGSRDNGIKKWDLDQQELIQ 

QIPNAHKDWVCALAFIPGRPMLLSACRAGVIKV 

WNVDNFTPIGEIKGHDSPINAICTNAKHIFTASSG 

CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGEKIEDFKVGNLLGKGSFA 
GVYRAESIHTGLEVAnCMIDKKAMYKAGMVQR 
VQNEVKIHCQLKHPSILELYNYFEDSNYVYLVLE 
MCHNGEMNRYLKNRVKPFSENEARHFMHQHTG 
MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 
ATQLKMPHEKHYTLCGTPNYISPEIATRSAHGLE 
SDVWSLGCMFYTLLIGRPPFDTDTVKNTLNKVV 
LADYEMPTFLSIEAKDLIHQLLRRNPADRLSLSSV 
LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 
TASSSTSISGSLFDKRRLLIGQPLPNKMTVFPKm 
"SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 
AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 
ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 
NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 
FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 
PNRDFQGHPDLQKDTSKNAWTDTKVKKNSDAS 
DNAHSVKQQNTMKYMTALHSKPEHQQECVFGS 
DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 
LKPIRQKTKKAVVSILDSEEVCVELVKEYASQEY 
VKEVLQISSDGNT1TIYYPNGG\RGFPLA\DRPPSP 
TVDNISR\YSF\DNLPEKYWRKYQYASRFVQLVRS 
KSPKITYFTRYAKCILMENSPGADFEVWFYDGV 
KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 
MYMDHANEGHRICLALESHSEEERKTRSAPFFPn 
IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 
VMHSAASPTQAPILNPSMVTNEGLGLTTTASGTD 
ISSNSLKDCLPKSAQLLKSVFVKNVGWATQNLTS 
GAVWVQFNDGSQLWQAGVSSISYTSPNGQ\TTR 
\YGENEKLPDYKQKLQCLSSELLMFSNPTPNFH 
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SEQID 
NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
possible nucleotide insertion 



3464 



14 



348 



AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASEAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMASKTIPELLKWIEDGIPKDPFLNPDLMKNNPW 

V\EKGKCTIL 

VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGWRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSKKLSFJf 

PSPLPPPPPPSAHRKLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPIPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKIFMAQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGVVDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQKVTATSAM^ 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLWSWLPVT1DSAGSSNGVQVTGYA 

VYADGLKVCEVADATAGSTLLEFSQLQVPLTWQ 

KVSVRTMSLGGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGFIHL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

iEERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

PSAKVIKMPRGGPQQLGTGANTPARVFVALSDY 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNIPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTEPQGSSLVLQGN 

SKRLPLWTPKIMIAALDYDPGDGQMGGQGKGRL 

ALRAGDVVMVY\GPMDDQGFYYGELGGHRG\L 



3465 



5537 



405 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=GIutamic Add, F=Phenylalanine, G=Glyclne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N«Asparagine, P^ProIine, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=VaIine, W=Tryptophan, Y-Tyrosine, 

V — TFnlrnmvn * — Qts\rk i»nr?nn /=nnccihlp niirlpftHHe HMpfinn 
A — U U KuOWn j — -OlOp CUUUU,/~~|JU53iuic uuutuuuc uciciiuiJ) 

\=possible nucleotide insertion 










VPANLRIKMSSQGH 


3466 


A 


1 


1111 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVSI 

MTYWHVVGEPKEKGQLYNLPAEIPCPTLTPPTPP 

SHGPTPGNIFFLETSDRTNPNFLFMCSVESAARTH 

PESHVLVLMKGLPGGNASLPRHLGISLLSCFPNV < 

QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 

PVLSDASRIALMWKFGGIYLDTDFIVLKNLRNLT 

NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 

DHYNGWIWGHQGPQLLTRVFKKWCSTRSLAESR 

ACRGVTTLPPEAFYPIPWQDWKKYFEDINPEELP 

RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 

ARYCPTTHE/DHENVLVKGPAGHLPNLLLMGHW 


3467 


A 


1 


2175 


MAKVILKQSKQCKNLLTCKVAQVCPVCGCLHC 

YFWWLSGLESRRPSSPLIDIKPIEFGVLSAKKEPIQ 

PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 

TDEEILSKYQLGMLHFSTQYDLI^^ - 

RDLPPPISHDGSRQDMAHSNPYVKICLLPDQKNS 

KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 

TWDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRVWFASQPASLPVGSLCIDFPRLDIVLRGEYG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLP\SL 

QRGEGEAMLSXALTLFSRSPLEQNIIQPLVLSLLHL 

CGSWNMPPGNSQPRGDFLYHSICTWVQDNYAQ 

PLTRESVAQFFNITPNHLSKLFAQHGTMRFIEYVR 

WVRMAKARMILQKYHLSIHEVAQRCGFPDSDYF 

CRVFRRQFGMDYVDILQIHRWDYNTPIEETLEAL 

NDWKAGKARYIGASSMHASQFAQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 

YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVDITLKPEQI 

AELETPYKPHPWGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQLISDCEGPSASE 
NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 
-STDPPVMVIIGGQEWKNSSASSEPRPEGPINNPQ 
VMDTEHSNPPDSGSSVPTDPTWGPERRGEESSGH 
FLVAATGTAAGGGGGLILASPKLGATPLPPESTP 
APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI 
HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 
GTGTASSTKPLLPLFSP1KPVQTSKTLASSSSSSSS 
SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK . 
PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 
LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 
LEKPGGRHKCRFCAKVFGSDSALQMLRSHTGER 
PYKOWCGNRFTTRGNLKVHFHRHREKYPHVQ 
MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 
ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 
ATAPGLPAFNKFVLMKAVEPKNKADENTPPGSE 
GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 
FKSTGSFPLPLCARALG\ASPSETSKLQQLVEKIl-> 
RQGAVAVTSAASGAPTTSAPAPSSSASSGPNQCV 
ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 
STRGNLRAHl^GHI^SPAARAQNSCPICQKKFr 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










NAVTLQQHVRMHLGGQIPNGGTALPEGGGAAQ 

ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 

EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 

EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PLF\TCWCRQGFLERATLKKI1MLLAHHQVQPFA 

PHGPQN1AALSLVPGCSPSITSTGLSPFPRKDDPTI 

P 


3469 


A 


3 


5664 


NLRPLSFALFLGDPNMANLEESFPRGGTRKIHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKKLKIEKRESSKSAREKFEILSVESLCEGMRILG ■ 

CVKEVNELELVISLPNGLQGFVQVTEICDAYTKK 

LNEQVTQEQPLKDLLHLPELFSPGMLVRCWSSL 

GITDRGKKSVKLSLWK>T\^ 

LTGTVSSLEDHGYLVDIGVDGTRAFLPLLKAQEY 

IRQKNKGAKLKVGQYLNCIVEKVKGNGGVVSLS 

VGHSEVSTAIATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGWDFMHLDPKKAGTYFS 

NQAVRACILCVHPRTRWHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKDGVL 

AYARLSHLSDSKlsTVFNPEAFKPGNTHKCRIIDYS 

QMDELALLSLRTS1IEAQYLRYHDIEPGAVVKGT 

\O.TIKSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYfflGDEVKCRVLLCDPEAKKLMMTLKKT 

LIESKLPVITCYADAKPGLQTHGFIIRVKDYGCIV 

KFYNNVQGLVPKHELSTEYEPDPERVFYTGQVV 

KWVLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVKVLEKTKDGLEVAVLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGDILHRVL 

CLSQSEGRVLLCRKPALVSTVEGGQDPKNFSEIH 

PGMLLIGFVKSIKDYGVFIQLPSGLSGLAPKAIMS 

DKFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLWQEVLEDGSV 

VFSGGPVPDLVLKASRYHRAGQEVESGQKKKVV 

ILNVDLLKLEVHVSLHQ\DLV\NRKARKLRKGSE 

HQAIVQHLEKSFAIASLVETGHLAAFSLTSHLND 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAKRTMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGTVKSIKPTHVVVTLEDGIIGCI 

HASHILDDWEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRTIPELSVRPSELEDGHTAL 

NTHSVSPMEKIKQYQAGQTVTCFLKKYNVVKK 

WLEVEIAPDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATWGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRVVKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKWRCYILSTADNVLTLSLRSSRT 

NPETKSKVEDPEINSIQDIKEGQLLRGYVGSIQPH 

GVFFRLGPSVVGLARYSHVSQHSPSKKALYNKH 

LPEGKLLTARVLRLNHQKNLVELSFLPOD1GKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKNQK 

RNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, SHSerine, f 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
^possible nucleotide insertion 










YYREGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQKAEKELSRTEEALMDPGRQPE 

SADDFDRLVLSSPNSSILWLQYMAFHLQATEIEK 

ARAVAERALKTISFREEQEKL>mVVALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADIYAKS 

EKFQEAGELYNRMLKW^RQEKAVWIKYGAFLLR 

RSQAAASHRVLQRALECLPSKEHVDVIAKFAQL 

EFQLGDAERAKAJFENTLSTYPKRTDVWSVYID 

MTIKHGSQKDVRDIFERVIHLSLAPKRMKFFFKR 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 

ED 


3470 


A 


2334 


1226 


TAAAPVAPGTMDDATVLRKKGY1VGINLGKGSY 

AKVKSAYSERLKFNVAVKIIARKKTPTDFVERFL 

PREMDIL ATVNHG SIIKTYEIFETSDGRIYIIMELG 

VQGDLLEEIKCQGALHEDVARKMFRQLSSAVKY 

CHDLDIVHRDLKCENLLLDKDFNIKLSDFGFSKR 

CLRDSNGRIILSKTFCGSAAYAAPEVLQSIPYQPK 

VYDIWSLGVILYIMVCGSMPYDDSDIRKMLRIQK 

EHRVDFPRSKNLTCECKDLIYRMLQ\PDVS\KRLH 

IDEILSHSWLQPPKPK\ATSSASFKREGEGKYRAE 

CKLDTKTGLRPDHRPDHKLGAKTQHRLLVVPEN 

ENRMEDRLAETSRAKDHfflSGAEVGKAST 


3471 


A 


537 


148 


TERGAPQHPTLPLPSLTPSSVHTGQPKTTPSVILFL 
PSCEEPQANKATLVCLMNN/FYPGILMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHWFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNWFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 

VNCSTTP V AERFFTS STSLTLKHAA WYPSEILDPH 

WLLTSDNVIRIYSLREPQTFTNVnLSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEWAYPLYILYENGETFLTYISLLHSPGN/I 1 

WKAVGSIAHASVAAEDNYGYDACAVLCLPCVPN 

H^VIATESGMLYHCVVLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPHIGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYI1JCQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGErllREMVKQIN 

D1RNHVNF 


3473 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFErYQVLLSPT 

QHHVALIGKGLMVLELPKRWGKNSEFEGGKST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D=Aspartic Acid, ; 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=0Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopnan, Y=Tyrosine, 
X~Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVERIYSLREPQTPTbTVnLSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEWAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHAS\AAEDNYGYDACAVLCLPCVPN 

BLVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICrrSTYECnWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKD1APPPEECLQLLS 

RATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLRJEMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLPJhfl^GNAIKQVTMKKDYQQQKMEKVL 

SLPKPTI1LSAYQRKCIQS1LKEEGEHIREMVKQIN 

DIRNHVNF 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNASDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTLIMATGVQDFNRTEFDRLNEIKG 

HLEIALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVEDF 

RFQPEENTVETEEPLSARRLTENMRRLKRGAKPV 

TNFVK^SALSDWYSVYTSAIAFTVYMNAVWH 

GWAIPLFLFLAILRLSLNYLIARGWRIQWSIVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVQPEITQKLYVALWAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLIDFIFKRCPRLR 

AKYDTPYIIWRSLPTDPQLKERSSAAVSRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYIRN 

GVLYVT\ENYLCFESSKSGSSKRNKVIKLVDITDI 

QKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMV 

HRDEAFETILSQYIKITSAAASGGDS 


3475" 


A " 


-2 - - — 


1126 


TAARRRQKG AAA A AETHGQAKAKSG WLKPYYF 

ffiLMESRJTOITNQEELWKMKPRRNLEEDDYLHK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQWHLPIKlAAIIASLTFLYTLLREVfflPLA 

TSHQQYFYKIPILVIhnCVLPl^SITLLALVYLPGV 

IAAIVQLHNGTKYKKFPHWLDKWMLTRKQFGL 

LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 

VQQNK£DAL\ffiIiDVWRMEIYVSLGIVGLAILAL 

LAVTSIPSVSDSLTWREFHYIQSKLGIVSLLLGTIH 

ALIFAWNKWIDIKQFVWYTPPTFM1AVFLPIVVLI 

FKSILFLPCLRKKILKIRHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRL 

DLILCNKTAYQEVFKPENISLRNKLRELCVKLMF 

LHPVDYGRKAEELLWRKVYYEVIQLKTNKKHI 

HSRSTLECAYRTHLVAGIGFYQHLLLYIQSHYQL 

ELQCCIDWTHVTDPLIGCKIQ'VbASOl^MJJWAl^ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

YQALSVAPQIGMPFNQLGTLAGSKYYNVEAMY 

CYLRCIQSEVSFEGAYGNLKRLYDKAAKMYHQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, KHLysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, I 
T^Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KKCETRKLSPGKKRCKDIKRLLVNFMYLQSLLQ 

PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 

LASEDEEEYESGYAFLPDLL1FQMVIICLMCVHSL 

ERAGSKQYSAAIAFTLALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

PVTPQVGEGRKSRKFSRLSCLRKRRHPPKVGDDS 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTKRCFRLAPTFSNLLLQPTTNPHTSASHRPCV 

NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIQ 

EKLQVLMAEGLLPAVKVFLDWLRTNPDLHVCA 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPSSLLLPEDMALRNLPPLRAAH 

RRFNFDTDRPLLSTLEESVVRICCIRSFGHFIARLQ 

GSaQFNPEYGIFVSLAQSEQESLLQQAQAQFRMA 

QEEARRNRLMRDMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

IPRTVIDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQLT\LAQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVDIKNVLDFYKQWKEIG 


3477 


A 


1 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KIFLKKDAELGRSNHLPTWDKPEDASWLPQSCL 

GGDAVATTGEIHEEKAWKTRALEVGQPAQRDIR 

RGELWGKEHGADQAIQETLEDLSSLERTLVVSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 

ETKHAELIVVKELDREIHSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLIKLTATDPDQGPNGEVEFFLSKHMPPEW 

LDTFSIDAKTGQVILRRPLDYEKNPAYEVDVQAR 

DLGPOTPAHCKVLIKVLDVNDMPSIHVTWASQP 

SLVSEALPKDSFIALVMADDLDSGNNGLVHCWL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVAIDSNTGEVTAQRSLNYEEM 

AGFEFQVIAEDSGQPMLASSVSVWVSLLDANDN 

APEWQPVLSDGKASLSVLVNASTGHLLVPIETP 

NGLGPAGTDTPPLATHSSRPFLLTTIVARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELEIVVEDQGSPPLQTRALLRVMFVTS 

VDHLRDSARKPGALSMSMLTVICLAVLLGIFGLI 

LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKfflQKADIHLVPVLRGQAGEPCEVGQSHKDV 

DKEAMMEAGWDPCLQAPFHLTPTLYRTLRNQG 

NQGAPAESREVLQDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 

EAPQRPPASSATLRRQRHLNGKVSPEKESGPRQI 

LRSLVRLSVAAFAERNPVEELTVDSPPVQQISQLL 

SLLHQGQFQPKPNHRGNKYLAKPGGSRSAIPDTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, i 
N=Asparagine, P=Proline, Q=G!utamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y-=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 

YKDNVISPDAAATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLIEFEN 

LAIDRVKLLKS VENLGVSYVKGTEQYQSKLESEL 

RKLKFSYRENLEDEYEPRRRDHISHFILRLAYCQS 

EELRRWFIQQEMDLLRFRFSILPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KGPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC 

MP.QLHKALPJENHHLPJ1GGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLKJILSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKISPGGISQILDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQRI 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELELWRLRSRSWRPLGVPRRCHRRNWKEPVR 

AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAI 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REL/SPRQWLRPDRRTKEQMVEMLVQEQLLAILP 

EAARARRIRRRTDVRITG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRDVALDFSQEEWEWLKPSQ 

KDLYRDVMLENYRNLVWLGLSISKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFIDEDEISQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKRDNEF 

SN/IWEKHTPEISIFNTTES\PTIQQVHKFDIYDKLF 

PQNSVIIEYKRLHAEKESLIGNECEEFNQSTYLSK 

DIGIPPGEKPYESHDFSKLLSFHSLFTQHQTTHFG' 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKECNKA 

FRQSAHLAQHQRJHTGEKPFACNECGKAFSRYAF 

LVEHQRIHTGEKPYECKECNKAFRQSAHLNQHQ 

RIHTGEKPYECNQCGKAFSRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRIHTGEKPYECI 

KCGKFFRTDSQLNRHHRIHTGERPFECSKCGKAF 

SDALVLIHHKRSHAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQRI 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPD STLN AAKV AEP ARAGTE AALRP ALS V AES A 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEAEG 
RLREKLFSGYDSSVRPAREVGDRVRVSVGLILAQ 
LISLNEKDEEMSTKVYLDLEWTDYRLSWDPAEH 
DGIDSLRITAESVWLPDWLLNNNDGNFDVALDI 
SVWSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCTMVFSSYSYDSSEVSLQTGLGPDGQGHQEIHI 
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SEQID 
NO: 


Method 


Predicted \ 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E«=Glutamic Acid, ^Phenylalanine, G«=G!ycine, H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, | 
T=Threomne, V=Valine, W=Tryptopiian, Y-l yrosine, 
X=Unknown, top codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










HEGTFIENGQWENIHKPSRL1QPPGDPRGGREGQ 

RQEVIFYLIIRRKPLFYLVNVIAPCILITLLAIFVFY 

LPPDAGEKMGLSIFALLTLTVFLLLLADKVPETSL 

SVPIIIKYLMFTMVLVTFSVILSVVVLNLHHRSPH 

THQMPLWVRQIFIHKLPLYLRLKRPKPERDLMPE 

PPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRF 

QPELSAPDLRRFEDGPNRAVALLPELREWSS1SVI 

ARQLQEQEDHDALKEDWQFVAMWDRLFLWTF 

IIFTSVGTLWIFLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ER WDS GG ADAEWYAL ADWTA VWLPRSDFYTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAWPEPQGPMGPAGVAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGA\GRTSGRGPWEMVLVVHGF 

PSSVAALRFEWAWQHPHASRRLAHVGPRLRGET 

A FA FHLP.VLAHMLRAPP-WARLPLTLP.WVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHV1CLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLIWLCQMDTEKEVEDSELEEAHWTD 

LLET 


3483 


A 


230 


3686 


WRPWPCIDTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQDIVPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFILVIDRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSQ 

LTEDLGGTLDYCHSRWLCQRTAIESFALMVKQT 

AQMLQSFGTELAETELPNDVQST\SSVLCAHTEK 

KDKAKEDLRLALKEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

EIARRRGLLSKSLELHRRUBTSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEIEKFLETGAENKIQE 

LNAIYKEYESILNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGIRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLAILRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFHNRIFLRELENYTDCPELVGRCF 

LERMEDFQIYEKYCQNKPRSESLWRQCSDCPFFQ 

ECQRKLDHKLSLDSYLLKPVQPJTKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQGSFSVWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEKAPSYSYKQSLNMAAVGITENVKGDAKKFE 

IWYNAREEVYTVQAPTPEIKAAWVNEIRKVLTSQ 

i AAnscACnHBAr FO^O^T PI PAPTSTSPSRGNSR 

NEKKLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 

SKTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 

GPKKLVPGKYTWADHEKGGPDALRVRSGDVV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H»Histidine, 
I=Isoleucine, K=*Lysine, Lp=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R«=Arginine, S=Serine, 
T=Threonine, V»VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYVDKNFINNPLAQADWAAK 

KLVWVPSDKSGFEPASLKEEVGEEAIVELVENGK 

KVKVNKDDIQKMNPPKFSKVEDMAELTCLNEAS 

VLHNLKERYYSGLrYTYSGLFCWINPYKNLPIYS 

EEIVEMYKGKXRHEMPPHIYAITDTAYRSMMQD 

REDQSILCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQANPBLEAFGNAKTVKNDN 

SSRFGKFIRJNFDVNGYIVGANIETYLLEKSRAIRQ 

AKEERTFHIFYYLLSGAGEHLKTDLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRIMGIPEEE 

QMGLLRVISGVLQLGNIVFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFABEALAKATYERMFRWLVLRINK 

ALDKTKRQGASFIGILDIAGFEIFDLNSFEQLCINY 

TNEKLOOLFJfflXNIFILEQEEYQREGIEV.'NFIDFG 

LDLQPCIDLIEKPAGPPGILALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCHHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDR1IGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKEQLAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGIR1CR 

QGFPNRWFQEFRQRYEILTPNSIPKGFMDGKQA 

CVLMIKALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLKITDVIIGFQACCRGYLARKAFAKRQQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKPLL 

QVSRQEEEMMAKEEELVKVREKQLAAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEKKLLEDRIAEF 

TTNLTEEEEKSKSLAKLKNKHEAMITDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQMA 

ELKMQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCERXASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNIL 

KKTLEEEAKTHEAQIQEMRQKHSQA VEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNS\FREQLEEEEEEAKHNLEKQIATLHAQVADM 

KKKMEDSVGCLETAEEVKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKKFDQLLAEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAIEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 

LEDERKQRSMAVAARKKLEMDLKDLEAH1DSA 

KKNPJDEAIKQLRKLQ AQMKDCMRELDDTRA SR 

EEILAQAKENEKKLKSMEAEMIQLQEELAAAER 

AKRQAQQERDELADEIANSSGKGALALEEKRRL 

EARIAQLEEELEEEQGNTELINDRLKKANLQIDQI 

NTDLNLERSHAQKNENARQQLERQNKELKVKL 
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NO: 


Method 


Predicted 
beginning 
nucleotide 1 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=*Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparag*ne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, j 
T=Tbreonine, V=Valine, W~Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










QEMEGTVKSKYKASITALEAKIAQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RKLQRELEDATETADAMNREVSSLKNKLRRGDL 

PFWPRRMARKGAGDGSDEEVDGKADGAEAKPf 

AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 

DSEATIMSLRVHTLPTLLGAVVRPGCRELLCLLM 

ITVWGPGASGVCPTACICAmVSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

ILRHNNITSISTGSFSTTPNLKCLDLSSNKLK-nVK 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKLYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 

YNRIPSMPMHHINLVPGKQLRGIYLHGNPFVCD\ 

CSLVSU. ; VFWYFJMESSVMDEKNDYTCRLWSDS 

RHSRQVLLLQDSFMNCSDSIINGSFRALGFIHEAQ 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KE3VIENF YVFHNG SL V1ESPRFEDAG VYSCIAMNK 

QRLLNETVDVTINVSNFTVSRSHAHEAFNTAFTT 

LAACVASIVLVLLYLYLTPCPCKCKTKRQKNML 

HQSNAHSSILSPGPASDASADERKAGAGKRVVFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 

IYVEDKHKILYCEVPKAGCSNWKRILMVLNGLA 

SSAYNISHNAVHYGKHLKKLDSFDLKGIYTRLDT 

YTK\LVLVRDPMERLVSAFRDKFDHPNSYYHPVF 

GKAIIKKYRPNACEEALINGSGVKFKEFIHYLLDS 

HRPVGMDIHWEKVSKLCYPCLINYDFVGKFETL 

EEDANYFLQMIGAPKELKFPNFKDRHSSDERTNA 

QWRQYLKDLTRTERQLIYDFYYLDYLMFNYTT 

PFL 


3487 


A 


2 


3281 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP" 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSWIFR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDIDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

QRGEEEEAEARAKLAPGREPPSPCHSEDSLGLGA 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NGQKADLEAAQRLAKKLYKLDor KIUUJVAKhii-» 

GKNWFSKLVAGEYLKFFVFTGMTLDQALRVFL 

KEIJ^MGETQERERVI^HFSQRYFQCNPEALSSE 

DGAHTLTCALMLLNTDLHGHMGKRMTCGDFIG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, (^Glycine, HNHistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W«Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
Y=possible nucleotide insertion 










NLEGLNDGGDFPRELLKALYSSIKNEKLQWAIDE 

EELRRFLSELADPNPKVIKRISGGSGSGSSPFLDLT 

PEPGA AVYKHGALVRKVHADPDCRKTPRGKRG 

WKSFHGILKGMILYLQKEEYKPGKALSE'EBLKN 

AISIHHALAT^S\hTySKRPHVFYLRTADWRVFL 

FQAPSLEQMQSWITRINVVAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRLSQEEQVRTHEAKLKAMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTY AALLRVKLKAGSEELD A VE A ALAQ AG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS 

FPHFGHPYRGAFQFLVASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAP\YDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEEKBAAGSErSSLAQEGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYPTKGEKIMLAIITKMTLTQVSTWFANARRR 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEVVATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGLAAPRFSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPRIWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPVVQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IAAYHKALSYRGHVHANNRGTNNVHFTPPPSPS 

RGILPMNPRNMMNHSQVGQGIGIPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSN1FNGTDGSENVTGLDLSDFP 

ALADRNRREGSGNPTPLINPLAGRAPYVGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQNNNQQKK 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIRAA 

ETDPGMVHLALGSDLTTLGLNLNSPENLYPKFAS 

PWASSPCRPQDIDFITVPSEYLTNIHIRDKLFFFFS" 

W/TAKLGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELFNRDWRYHKEERVWITRAPGMEPTMKT^^ 

ERGTYYFFDCLNWRKVAKEFHLEYDKLEERPHL 

PSTFNYNPAQQAF 


3490 


A 


2 


2833 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 

GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 

HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 

SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPIVESGQPASTL 

SSGYTYPTATGVQPESSASIVTSYPPPSYNPTCTA 

YTAPSYPNYDASVYSAASPFYPPAQPPPPPGPPQ 

QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

QLQLHYCDICKISCAGPQTYREHLGGQKHRKKE 

AAQKTGVQPNGSPRGVQAQLHCDLCAVSCTGA 

tniva ATjnmr , ci/'LiAVA/rvT tja vt pvdtdti COAT A 
DAYAAHIRGSKHQKVFJ^HAJ^GlU'lr 1 LkirAuA 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQAAGCRPQWGKPAQPKLEGPGAPT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=Alanine OCysteine, D=Aspartic Acid, 
E^Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L^=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V«=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *<=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 


• 








rfhck1cecsfndlnakdlhvrgrrhrlqyrkk 

vnpdlpiateps sraexvleermrkqrhl aeerl 

eqlrrwhaerrrleeeppqdvpphappdwaqpl 

lmgrpespasaplqpgrrpassddrhvmckhati 

ypteqellavqravshaeralklvsdtlaeedr' 

grreeegdkrssvapqtrvlkgvmrvgilakgl 

llrgdrnvrlallcsekpthsllrriaqqlprql! 

qmvtedeyevssdpeanivissceeprmqvtisvt 

splmredpstdpgveepqadagdvlspkkclesl 

aalrharwfqarasglqpcvivirvlrdlcrrv 

p-rwgalpawamellvekavssaagplgpgdav 

rrvlecvatgtlltdgpglqdpcerdqtdalep 

mtlqeredvtasaqhalrmiafrqthkvlgmd 

LLPPRHRLGARFRKRQRGPGEGEEGAGEKKRGR 
RGGEGLV 


3491 


A 


2 


132} 


.FVODQALSQCRRGRAPRVPSftL\GSLPPGVVDGG 

TGYTKLGYAGNTEPQFIIPSCIAIRESAKVVDQAQ 

RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHGII . 

EDWDLMERFMEQWFKYLRAEPEDHYFLMTEP 

PLNITENREYLAEIMFESFNVPGLYIAVQAVLAL 

AASWTSRQVGERTLTGIVIDSGDGVTHVIPVAEG 

YVIGSCIKHIPIAGRDITYFIQQLLREREVGIPPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRKWIK 

QYTGINAINQKKFVIDVGYERFLGPEIFFHPEFAN 

PDFMESISDWDEVIQNCPIDVRRPLYKNWLSG 

GSTMFRDFGRRLQRDLKRVVDARLRLSEELSGG\ 

REKPKPVEVQVVTHHMQRYAV\WFGG\SMLASTP 

EFFQVCHTKKDYEEYGPSICRHNPVFGVMS 


3492 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRJEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRWFLVLQVTOYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE \ 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

fflMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEVVXLYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3493 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVVVEAKMAArlAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPK1RLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQ1PQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, J>Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
Impossible nucleotide insertion 










WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQr^NWQGNPlQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEVVNLYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERPJlGR^IEWPJHDyTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCIDNFEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAVNSDGN 

MPYDLCEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQMIADIHCMIAAGQDLDWTOAQGATLLHI 

AGANGYLRAAELLLDHGVRVDVKDWDGWEPL 

HAAAFWGQMQMAELLVSHGANVLNARTSMDE 

MPIDLCEEEEFKVLLLELK\HKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKWRRTQPVGTGPNIAYR 

KEYE/GEEAILWQRSA\AEDQRTSTYNGDIRET\R 

TDQENKDPNPRLEKVPVLLSEFPTKIPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPGVADATPPWSSYKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADTTPNGPQGAGAVQFMMTOKLDTAMWL 

SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSALRLHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSLIFVNSYPVTMSIFPVLLFSLLHAATYTKKVL\ 

DARG\SNSLPLLR\SVLDKLSANQQNILKF1ACNEI 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYSSRR 

NPYCRTLFNELRIVVEffllMKPACPLFVRRLCLQS 

IAFISRLAPTVP 


3496 


A 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNWIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VTCRTNKFRK1WYKWVAASSKSPRVARRALSPR 

VAAENVCKASAGMANKVEKPQLIADPEPKPRKP 

ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 

GSKDHASQLSPVLSRSPSGDVRPALAHSGLKPLSG 

ETPLSAYKVKTRTKHRRRGSTSLPGDKKSGTSPA 

ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leacine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, / 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X*=Unknown» *=Stop codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion 










VTKHRLCRLPPSRAHLPTKEASSLHAVRTAPTSK 

vnCTRYRTVKKTPASPLSAPPFPLSLPSWRARRLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAIIRQARQRREKRKl 

EYCMYYNRFGRCNRGERCPYIHDPEKVAVCTRF 

VRGTCKKTDGTCPFSHHVSKEKMP VCS YFLKGI 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDFARRGACPRGAQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

KASSSSSSSSSPPASLDHEVAPSLQEAALAAACSN 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 

KPLHIKPRL 


3497 


A 


1586 


141 


ATARDLGCARRIDRWMESTPSRGLNRVHLQCR 

NLQEFLGGLSPG-YLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSKA 

QEESTGLLSGLRIWHTQLLPGGLQGLELNPIFRQN 

LRJALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSQA 

GLMKSTEPGEPPCITSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

T/RALAINLSSGVSGAGGTVHQPGFIV\VETNYRL 

YAYTESELQIALIALFSEMLYPFP\NMVV\ARVTR\ 

ESVQQAIASGITAQQIIHFLRTRAHPVMLKQTPVL 

PPTITDQIRLWELERDRLRFTEGVLYNQFLSQVDF 

ELL\LAHAPKLGVLVFE/NTPAKRLMVVTPAGHS 

DVKRFWKRQKHSS 


3498 


A 


790 


190 


RDLGPAALMTASASSFSSSQGVQQPSIYSFSQITR 

SLFLSNGVAANDKLLLSSNRITAIVNASVGSGQRI 

LRG\LQYIKVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAG\MSRSASLCLAYLMKYHSM 

SXLLDAHTWA/TKSRRPDRPNNGFWEQLINYEFK 

LFNmTVRMINSPVGNTPDIYEKDLWmiSM 


3499 


A 


31 


1586 


TAGFLLAPLEMQRLLTPVKRILQLTRAVQETSLT 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGIL" 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG | 

QTRMGFCSVQEDINSLCLTWQRLMERIQLPWD 

SVGRLEVGTETIIDKSKAVKTVLMELFQDSGNTD 

1EGIDTTNACYGGTASLFNAANWMESSSWDGRY 

AMVVCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTHMENVYDFYKPNLASEYPIVD 

GKLSIQCYLRALDRCYTSYRKKIQNQWKQAGSD 

RPFTLDDLQYMIFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNMYTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPLXDKLVSSTSDLPKRLASRKC 

VSPEEFTEIMNQREQFVHKVNFSPPGDTNSLFPGT 

WYLERVDEQHRRKYARRPV 


3500 


A 


185 


2692 


MLPTEVPQSHPGPSALLLLQLLLPPTSAFFPNIWS 
LLAAPGSITHQDLTEEAALNVTLQLFLEQPPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I»Isoleucine, KpLysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Seriney 
T=Threonine, V=Valine, W=Tryptophan, Y«Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ARLVGALRETVVAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMLHLQAAKLALLASIQAFSLLRSRLGDRDFS 

RLLDITPASSLSFVLDTTGSMGEEINAAKIQARHL 

VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDIFVFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARRE1LSPLRFEPYKAVALASGG 

EVIFTKDQHIRDVAAIVGESMAALVTLPLDPPVV 

VPGQPLVFSVDGLLQKITVRIHGDISSFWIKNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

GTWEIQVTAEDTPGVRVQAQTSLDFLFHFGIPME 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 

P_GDPQPHESHVILRGVPEGAELGQVPLEPVGPPE 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 

AAPQPSTVVPVLLELSGPSGFLAPGSKVPLSLRIA 

SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 

WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 

PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRTILTLSA 
PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 
WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 
QLKTRSARGLVLYFDDEGFCDFLELILTRGGRLQ 
LSFSBFCAEPATLLADTPVNDGAWHSVRIRRQFR 
NTTLFIDQVEAKW\^VKSKRRDMTVFSGLFVGG 
LPPELRAAALKLTLASVREREPFKGWIRDVRVNS 
SQVLPVDSGEVKLDDEPPNSGGG\SPCEAGEEGE 
GGVCLNGGVCSWDDQAVCDCSRTGFRGKDCS 
QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 
CYDLSQNPIQSSSDEITLSFKTLQRNGLMLHTGKS 
ADYVNLALKNGAVSLVINLGSGAFEALVEPVNG 
KFNDNAWHDVKVTRNLRQHSGIGHAMVTISVD 
GILTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 
GSPVSNNFMGCLKEVVYKNNDVRLELSRLAKQ 
-GDPKMKIHGVVAFKCENVATLDPITFETPESFISL 
PKWNAKKTGSISFDFRTTEPNGLILFSHGKPRHQ 
KDAKHPQMIKVDFFAIEMLDGHLYLLLDMGSGT 
IMKALLKKVNDGEWYHVDFQRDGRSGTISVNT 
LRTPYTAPGESEILDLDDELYLGGLPENKAGLVF 
PTEVWTALLNYGYVGCIRDLFIDGQSKDIRQMA 
EVQSTAGVKPSCSKETAKPCLSNPCKNNGMCRD 
GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM 
FMKIQLPWMHTEAEDVSLRFRSQRAYGILMAT 
TSRDSADTLRLELDAGRVKLTVNLDCIRJNCNSS 
KGPETLFAGYNLNDNEWHTVRVVRRGKSLKLT 
VDDQQAMTGQMAGDHTRLEFHNIETGIITERRY 
LSSVPSNFIGHLQSLTFNGMAYIDLCKNGDIDYC 
ELNARFGFRNI1ADPVTFKTKSSYVALATLQAYT 
SMHLFFQFKTTSLDGLILYNSGDGNDFIVVELVK 
GYLHYWDLGNGANLIKGSSNKPLNDNQWHNV 
MISRDTSNLHTVKIDTKITTQJTAGARNLDLKSDL 
YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 
G\RLP\DLISDG SFSCNGTDSRRGMWKGPSTTVCQ 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQITYKWPPNDRPSTRADRLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGKIGVK 

FNVGTDDlAmESNAIINDGKYHVVRFTRSGGNA 

TLQVDSWPVIERYPAGRQLTIFNSQATniGGKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDANIATVG 

NVRLVGEWSSMTTESTATAMQSEMSTSIMETTT 

TLATSTARRGKPPTKEPISQTTDDILVASAECPSD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMVVGIVAAAALCILILLYAMYKYRNRDE 

GSYHVDESRNYISNSAQSNGAVVKEKQPSSAKSS 

NKNKKNKDKEYYV 


3502 


A 


394 


72 


KPAHLPFTVIIMPKRKPSEGAMSDKVKA^KFELQ 
RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 
KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 
SELPVALSF 


3503 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQ1SQISLGRRPLS 

SLPPPPSRALAPTRAPDTALTIMEVAEVESPLNPS 

CKIMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVIPPKEWKPRQCYDDIDNLLIPAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFVAPIYGADINGSIYDEGV 

DEWNIARLNTVLDWEEECGISIEGVNTPYLYFG 

MWKTTFAWHTEDMDLYSINYLHFGEPKSWYAIP 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYHAGFN 

HGFNCAESTOFATVRWIDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDIYTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSK 

RPKADEEEEVSDEVDGAEVPNPDSVTDDLKVSE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDHI 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSIPLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLSBEEEVEETESWAKPLEHL 

WQTKPPOTAAEQEYNATVARMKPHCAICTLLMP 

YHKPDSSNEENDARWETKLDEVVTSEGKTKPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CLCNLRGGALKQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQIDVGRIPLQRLKLKCIFCRHRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVL\MEPDDW 

PYVVN1TCFRHKVNPNVKSKACEKVISVGQTVTT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDIVSRDCLKLGPPAEGEWQVKWPDGKLY 

GAKYFGSNIAHMYQVEFEDGSQIAMKREDIYTL 

DEELPKRVKARFVSAGRCHLGTCQVNSLSSPHVS 

QAQQETYLGFWINSKKSQCNIFLSGTY 


3504 


A 


1124 


139 


RGEEQFDAEFRRFACLGFGERLQEFSRLLRAVHR 

SRAWTCYLAIRMLMATCCPSPTTTACTGPWQRA 

PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 

PVAPLRTRPPLLISLPQDFRQVSSVIDVDLLPETH 

RRVRLHKHGSDRPLGFYIRDGMSVRVAPQG\LER 

VPGIFISRLVRGGLAESTGLLAVSDEILEVNGIEV 



361 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=Alanine OCysteine, D=Aspartic Acid, j 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, I 
T=Threonine, V=Valine, W=Tryptopnan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










AGKTLNQVTDMMVANSHNXLIVTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLVIE 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGIRIi 

SALCPKFLHTNSTSHTWPFSAVAELIDNAYDPDV 

NAKQIWIDKTVINDfflCLTFTDNGNGMTSDKLH ! 

KMLSFGFSDKVTMNGHVPVGLYGNGFKSGSMVR 

LGKDAIVFTKNGESMSVGLLSQTYL\EVIKAEHV 

VWIVAFNKHRQMINLAESKASLAAILEHSLFSTE 

QKLLAELDAIIGKKGTRIHWNLRSYKNATEFDFE 

KDKYDIRIPEDLDEITGKKGYKKQERMDQ1APES 

DYSLRAYCSILYLKPRMQDLRGQKVKTQLVSKS 

LAYIERDVYRPKFLSKTVRITFGFNCRNKDHYGI 

MMYHRJvTRLIKAYEKVGCQLRANNMGVGVVGn 

EG>JFLKPTH>JKQDFDY1^TEYRLTI-TALGEKL>TD 

YWNEMKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNPXDPQFR 

NCEVPEEPEDEDLVHPTYEKTYKKTNKEKFRIRQ 

PEMIPRINAELLFRPT\ALSTPS\FSSPKESVSKR/RH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRLS 

TRSSILNAKNRRL\SSQF\ENSVYKG\DDDDEDVII 

LEENSTPKPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LVVKKEET\^DEIDVRNDAVILPSCVEAEAKIHE 

TQETTDKSADDAGCQLQELRNQLLLVTEEKENY 

KRQCHMFTDQnCVLQQmLEMNDKYVKKETCH 

QSTETOAVFLLESINGKSESPDHMVSQYQQALEE 

IERLKKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCSEERDQYKSEVELLEMEKS \ 

QIRSQCEELKTEVEQLKSTNQQTATD VSTS SNIEE 

SVNHMDGESLKLRSLRVNVGQLLAMIVPDLDLQ 

QVNYDVDWDEILGQWEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPRAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QLIAATISSQISGSVTSENVSRDYKALRDGNKLA" : 

QMEEAPLFPGESIKArVTODVMYICPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKJGA 

QSHGDNSCGIEIVCKDMRNLRLAYK\QEEQSKLG 

IFENLNKHAFPLSNGQALFAFSYKEKFPINGWKV 

YDPVSEYKRQGLPNESWKISKTNSNYEFCDTYPA 

II WPTS VKDDDLSK VA VFL AKGR VP VL S WIHPE 

SQ ATITRCS QPLVGPNDKRCKEDEKYLQTIMD AN 

AQSHKLIIFDARQNSVADTNKTKGGGYESESAYP 

NAEL WLEIHNIHVMRESLRKLKEIVYPSIDE AR W 

LSNVDGTHWLEYIRMLLAGAVR1ADKIESGKTSV 

WHCSDGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TLWKEWISFGHRFALRVGHGNDNHADADRSPIF 

LQFVDCVWQMTRQFPSAFEFNELFLITELDHLYS 

CLFGTFLCNCEQQRFKEDVYTKT1SLWSYINSQL 

DEFSNPFFVNYENH\^YPVASLSHLELWVNYYV 

RWNPRMRPQMPIHQNLKELLAVRAELQKRVEG 

LQREVATRAVSSSSERGSSPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSIKIRLTVLCAJCNLAKKDFFRLPDPFVAKJVVD 
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SEQID 
NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K^Lysine, L^Leucine* M=Methionine, 
N=Asparagine, P^Proline, Q=*Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *«=Stop codon,/»possible nucleotide deletion, 
V=possible nucleotide insertion 



GSGQCHSTDTVKNTLDPKWNQHYDLYVGKTDSI 

TISVWNHKKIHKKQGAGI^GCVIULLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIWSLQTRDRIG 

TGGSWDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRIYFVDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRIEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LDYGGVAREWLYLLCHEMLNPYYGLFQYSTDNI 

YMLQINPDSSINPDHLSYFHFVGRIMGLAVFHGH 

YINGGFTVPFYKQLLGKPIQLSDLESVDPELHKSL 

VWILENDITPVLDHTFCVEHNAFGRILQHELKPN 

G.Wi^V^V-TEENKKEY^ 

ALQKGFNELIPQHLLKPFDQKELELIIGGLDKIDL 

NDWKSNTRLKHCVADSNIVRWFWQAVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTGVAAGPR 

LFTIHLIDANTDNLRKAHTCFNRIDIPPYESYEKL 

YEKLLTAVEETCGFAVE 



3508 



6388 



ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFmDMNMPEVD 

AYGTVQPHTIIRQHLDYGrTWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGDCFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHENRILESPRGNALL VGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENnSNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKI)RSWKAAKVTMAKVDGFLDSLrN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWINIVRFYEWCDVEPKJIQALNKATA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVT1SLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glulamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine,| 
T=Threonine, V~Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possi ble nucleotide insertion 




■ ■.**-' 






LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGKWIKNKYGEDLRVTQIGQKG 

YLQUEQALEAGAWLIENLEESIDPVLGPLLGRE . 

VrKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAWSMERP i 

DLEQLKSDLTKQQNGFKTTLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FELSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GOGOEWAEAALDLAAKKGHWVILQNTLEMGS 

RETEFKSILFALC YFHA W AERRKFGPQ G WNRS Y 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAEIiPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIWAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GIITEAKLKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETER.VCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFT1NPRLQRHFSVFVLSFPGAD 

ALSSIYSULTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAJVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGffiPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, D=Leucine, M=Methionine, 
N=Asparagine, P«=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y«=Tyrosine, 
X=XJnknown, *=Stop codon, A=possible nucleotide deletion, 
\=possib]e nucleotide insertion 










KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTE1JCSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVmiVRFYEVFCDVEPKRQALNKATA | 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 

LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETV LVENLEIXK QTA AEVEKKVQE AKVT 

EVKINEAREHYRPAAARASLLWIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAWAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGfflTDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYfflGLFMEGACWDTQA 

GUTBAKLKDLTPPMPVMFIKAIPADXRQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3510 


A 


390 


3330 


AAGSGSRPPAPAARKMADLAECNIKVMCRFRPL 

NESEVNRGDKYIAKFQGEDTVVIASKPYAFDRVF 

QSSTSQEQVYNDCAKKIVKDVLEGYNG'nFAYG 

QTSSGKTHTMEGKLHDPEGMGIIPRIVQDIFNYIY 

SMDENLEFHIKVSYFEIYLDKIRDLLDVSKTNLSV 

HEDKNRVPYVKGCTERFVCSPDEVMDTIDEGKS 

NRHVAVTNMNEHSSRSHSIFLINVKQENTQTEQK 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNIN 

KSLSALGNVISALAEGSTYVPYRDSKMTRILQDS 

LGGNCRTTIVICCSPSSYNESETKSTLLFGQRAKTI 

KNWCVNVELTAEQWKKKYEKE 

QWLENELNRWRKGETVPIDEQFDKEKANLEAFT 

\rr\VAiTT r T rvT T M/"n ATA T/">\7T/TKIT?T , r\ A UP P V ^ > T7'CT?T A 

VDKDITL1 NDKrA 1 AIu VluNr 1 UAbKKJvCJiJilllA 
KLYKQLDDKDEEINQQSQLVEKLKTQMLDQEEL 
LASTRRDQDNMQAELNRLQAENDASKEEVKEV 
LQALEELAVNYDQKSQEVEDKTKEYELLSDELN 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glulamine, R=Arginine, S=Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










QKSATLASIDAELQKJJCEMTNHQKKRAAEMMA 

SLLKDLAEIGIAVGNNDVKQPEGTGMTOEEFTVA 

RLY1SKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQHEAKIKSLTEYLQNVEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA' 

TDQEKSRKLHELTVMQDRREQARQDLKGLEETV 

AKELQTLHNLRKLFVQDLATRVKKSAEIDSVDDT 

GGSAAQKQKISFLENNLE\QLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKPIRPGQHPAASPTHPSAIRGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVNFEGADRIELLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 

QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 

LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 

PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 

QQQRHWVAPGGPYSAETPGVPSPIAALKNVAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVARNGEAEVSPTAGAEAVSGGGSGTGATPG 

APLaCTLCRERLEDTHFVQXCPPVPEHKFCFPCSR 

KFIKAQGPAGEWYCPSGDKCPLVGSSVPWAFMQ 

GEIATILAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNSSSVTNSAAGVEDLNTVQVTVPDNEKERLSS 

IEKIKQLREQVNDLFSRKFGEAIGVDFPVKVPYR 

KITFNPGCVVIDGMPPGVVFKAPGYLE1SSMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRVFQEKWERAYFFVEVQNISTGLICKRSMSVSK 

EYNLRRHYQTNHSKHYDQYMERMRDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKTRSFVAYSIAIDEITDINN 

TTQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EEFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICCIIHPESLCA 

Q\KLKMDHVMDVVVKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEKWLSRGLVLKRFFESLE 

EIDSFMSSRGKPLPQLSSIDWIRDLAFLVDMTMH 

LNALNISLQGHSQIVTQMYDLIRAFLAKLCLWET 

HLTRNNLAHFPTLKLVSRNESDGLKVTPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTK1DSVHEELQ 

MEVIDLQCNTVLKTKYDKVGIPEFYKYLWGSYP 

KYKHHCAKILSMFGSTYICEQLFSIMKLSKTKYC 

o/'vr x/"T\o/^'\irr\o\7T in at 
SQLKDSQ WDb VLhllAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E>=Glutamic Acid, F=Phenylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 


• 








LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNn 

STLNPTAKRHL\O.ACHYDSKYFSHW\W^VFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKELQVFVLEYL 

HL 


3514 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 

DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 

LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSRGSYAARQ 

HIMQR1QRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHWWNRVFVG 

ATDSAVPCA3V1MLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTEDNLNKILQVFVLEYL 

HL 


3515 


A 


114 


754 


LCRDLTTTMSSKRTKTKTKKRPQRATSNVFAMF 

DQSQIQEFKEAFNMIDQNRDGFIDKEDLHDMLAS 

LGKNPTDEYLDAMMNEAPGPINFTMFLTMFGEK 

LNGTDPEDVIRNAFACFDEEATGTIQEDYLRELL 

TT\MGDRP\TDE\EVDELYREAPI\DKKGGIFNYI\E 

FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 

VFLEIFLLHGP 


3516 


A 


1 


5169 


MAAAPSALLLLPPFPVLSTYRLQSRSRPSAPETDD 

SRVGGIMRGEKNYYFRGAAGDHGSCfTTTSPLA 

SALLMPSEAVSSSWSESGGGLSGGDEEDTRLLQL 

LRTARDPSEAFQALQAALPRRGGRLGFPRRKEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGQGEA 

GQLEEAFSLALLPQLVVSLREENPALRKDALQIL 

fflCLKRSPGEVLRTLIQQGLESTDARLRASTALLL 

PILLTTEDLLLGLDLTEVHSLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISLLYNLLDDSKFKW 

HGTLEVLHLLVIRLGEQVQQFLGPV1AASVKVLA 

DNKLVIKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKHKHSRVREEVVNICICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

RLTEQGFVEYAVLMPSSAGGRSNHLAHGADTD 

WLLAGNRTQSAHCHCGDHVRDSMHIYGSYSPTI 

CTRRVLSAGKGKNKLP WbNEQrulMCjbNv I £> la 

KDIEQFSTYDFIPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GKCAQLGFSQICGKTGSVGSDLQFLGTTSSHQEK 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIaniue C=Cysteine, 0=Aspartic Acid, 
E^Glutamic Acid, F^Phenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, k=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, i 
T=Threonine, V«=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, Ai =Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

ILPSYPVSSPRTSPKHTSPLIISPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLSAQKSS\DPTGR\NHG 

\ENSQEKPPWQLTPAL\VRSPSSRRGLNGTKPVPPI 

PVRGISLLPDKADLSTVGHKKKEPDDIWKCEKDS' 

LPIDLSELNFKDKDLDQEEMHSSLRSLRNSAAICK 

RAKLSGSTSDLESPDSAMKLDLTMDSPSLSSSPNI 

NSYSESGVYSQESLTSSLSTTPQGKRIMSDIFPTFG 

SKPCPTRLSSAKKKISHIAEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSVVVVGKGVFGSLSSAPATCSQ 

SVISSVENGDTFSIKQSffiPPSGIYGRSVQQNISSYL 

DVENEKDAKVSISKSTYNKMRQKRKEEKELFHN 

KDCEKKEKNSWERMRHTGTEKMASESETPTGAI 

SQYKERMPSVTHSPEIMDLSELRPFSKPEIALTEA 

LRLLADEDWEKKIEGLNFIRCLAAFHSEILNTKL 

HETNFAWOEVKNLRSGVSRAAWCLSDLFTYL 

KKSMDQELDTTVKVLLHKAGESNTFIREDVDKA 

LRAMVNNVTPARAVVSLINGGQRYYGRKMLFF 

MMCHPNFEKMLEKYVPSKDLPYIKDSVRNLQQK 

GLGEIPLDTPSAKGRRSHTGSVGNTRSSSVSRDA 

FNSAERAVTEVREVTRKSVPRNSLESAEYLKLIT 

GLLNAKDFRDRINGIKQLLSDTENNQDLVVGNTV 

KIFDAFKSRLHDSNSKWLVALETMHKMIPLLRD 

HLSPIINMLIPAIVDNNLNSKNPGIYAAATNVVQA 

LSQHVDNYLLLQPFCTKAQFLNGKAKQDMTEKL 

ADIVTELYQRKPHATEQKVLVVLWHLLGNMTN 

SGSLPGAGGNIRTATAKLSKALFAQMGQNLLNQ 

AASQPPHIKKSLEELLDMTILNEL 


3517 


A 


1449 


252 


QDLKPVLDREYLAIYLKMVFFTCNACGESVKKI 

QVEKHVSVCRNCECLSCIDCGKDFWGDDYKNH 

VKCISEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

IQKISELDC\RPNVSPKVRELLEQISAFDNVPQ\KK 

AKFQNWMKNSLKVHNESILDQVWNIFSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

X^QQGEVKKNKRERKEERQKXRKREKKELKLE 

NHQENSRNQKPKKRKKGQEADLEAGGEEVPEA 

NGSAGKRSKKKKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKKKKMKLPEHPEGGEPEDDEAPAK 

GKFNWKGTIKAILKQAPDNEITIKKLRKKVLAQY 

YTVTDEHHRSEEELLVIF^OCKISKNPTFKLLKDK 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 

LAALMASPSKAVIWGNGGGDVTTHGWYGWVK 

KELEKIPGFQCLAKNMPDPITARESIWLPFMETEL 

HCDEKTIUGHSSGAIAAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEKIKANCPYTV 

QFGSTDDPFLPWKEQQEVADXSWKPNCTNSLTV 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL 

YVKQLSQQSDGDRDLQEHRQRIQALAEETAQNL 

KRNVYQNYRQFIETAREISYLESEMYQLSHLLTE 

QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 

GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 

TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 

ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, (MSlycine, H=Histidine, 
I=Isoleucine, K=Lysine, l/=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon,/=possible nucleotide deletion, 
^possible nucleotide insertion 










YRYNALYSLDGLAVVNVKDNPPMKDMFKLLMF 

PENRIFQAENAKIKREWLEVLEDTKRALSEKRRR 

EQEEAAAPRGPPQ VTSKATNPFEDDEEEEP A VPE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL 

TCVLVFELSPDRSLRGGPKATRRAVSQLIRLGQC 

TKACELFLRNRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFVVW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KEHCQQLGDIGLDLTFI1HALLVKDIQGALHSYK 

EUIEATKHRNSEEMWRRMNLMTPEALGKLKEE 

MKSCGVSNFEQYTGDDCWVNLSYTVVAFTKQT 

MGFLEEALKLYFPELHMVLLESLVEIILVAVQHV 

DYSLRCEQDPEKKAFIRQNASFLYETVL\PVVEK 

RFEEGVGKPAKQLQDLRNASRLIRVNPESTTSVV 


3520 


A 


1706 


540 


FVAHLAWPWFj*J3GD!VE^ 

HNWKARWFILRQNTLVYYKLEGGRRVTPPKGRI 

LLDGCTITCPCLEYENRPLLIKLKTQTSTEYFLEA 

CSREE/RRDAWAFEMTGAIHAGQARGKVQQLHS 

LRNSFKLPPfflSLHRIVDKMHDSNTGIRSSPNMEQ 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

MLMEENFLRPVGVRSMGAIRSGDLAEQFLDDST 

ALYTFAESYKXKISPKEEISLSTVELSGTVVKQGY 

LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 

GNLFKVITK\DDTHYYIQA\SSKAE\RAE\WIGSLS 

KSLNMNKDPEGTPDSLPSLPR 


3521 


A 


3 


3063 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGQRPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHQSQSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELRQL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATRSMLSSFLPPV 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

KNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPBLGSEALLGQRLRLQETSVAP 

FALPTVSLLPAITLGLPAPARADSDRRTHPTLGPR 

GPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVDCRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QWDDGLEHRELGHGQPEARGPAPLQQHPQVLL 

WEQQRLAGRLPRGSTGDTVLLPLAQGGHRPLSR 

AQSSPAAPASLSAPEPASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECLRGRKASLEELQSVHSERHV 

LLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCG 

GVGVDTDTIWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAVVRPPGHHADHSTAMGFCFFNS 

VAIACRQLQQQSKASKILIVDWDVHHGNGTQQT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

GEGFNVhAfAWAGGLDPPMGDPEYI^AFRIVVM 

PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

KCFGYMTQQLMNLAGGAVVLALEGGHDLTAIC 

DASEACVAALLGNRVDPLSEEGWKQKPNLNAJR 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide ( 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Seriney 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SLEAWIRVHSKYWGCMQRLASCPDSWVPRVPG 
ADKEEVEAVTALASLSVGILAEDRPSEQLVEEEE 
PMNL 


3522 


A 


9 


602 


KMAALGEPVRLERDICRAIELLEKLQRSGEVPPQ 
KLQALQRVLQSEFCNAVREVYEHVYETVDISSSP 
EVRANATAKATVAAFAASEGHSHPRVVELPKTE 
EGLGFNIMGGKEQNSPIYISRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLVVRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPVIIECGHNFCKACITRWWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQL\RPSSGRS 

GMRASAPQHHEALSLFCYEDQEAVCLICAISHTH 

RAHTVVPLDDATQEYKEKLQKCLEAXLNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQELREFEELHRR 

LDEEQQyiXSRLEEEEQDILQRLPJBNAAHLGDKR. 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEILKQYSSDPVIEV 

AETCQLAVRRLEWLQQHGGEPAAGPYLSVDPAP 

PAEER\DVGRLREALLDESRPLFERYRAMFALRN 

AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 

HEAAVPQLAAALARCTENPMVRHECAEALGAIA 

RPACLAALQAHADDPERVVREXSCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGQLRSKRDEFWDTAPAFEGRKEIWDALKA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDPEINLRDNHPLQFME 

FSSPDPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQrYCSKKKEQEDPNKLATSWPDYYIDRI 

NSMAAMQSLYAFDEEETEMRNQVVEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFLRSMDHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEAISTIAQSL 

RTENSKTKVAVLEILGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFINAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENAILDKHLDFFEMVRNEDDLEL 

ARRFDMVHIDTKSASQMFELIHKKLKYTEAYPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDRILQQI 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

EKEEMMRT\LNKMKDKLARESQELRQARGQVA 

ELVAQLSELSTGPVSSPPPPGGPLTLSSSMTTNDL 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDPYPSSDWLRKKRVPQPSHPLKSFNW 

VKLNEERWGTVWNEIDDMQWRJLDLEDFEKM 

FSAYQRHQELITNPSQQKELGSTEDIYLASRKVK 

ELSVIDGRRAQNCIILLSKLKLSNEE1RQAILKMD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
'sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleuctoe, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine,R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unfenoivn, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










EQEDLAKDMLEQLLKJFIPEKSDIDLLEEHKHEIER 

MARADRFLYEMSR1DHYQQRLQALFFKKKFQER 

LAEAKPKVEAILLASRELVRSKRLRQMLEVELAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLIMILEKHFPDILNMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRRQVREPS 

DKFVPVMSDFITVSSFSFSELEDQLNEARDKFAK 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEARQD 

LEAMRRRKEEEERRARMEAMLKEQRERERWQR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRKRSGSQALEVTRERAINRLNY 


3527 


A 


1445 


714 


LLGTRMLAGQLEARDPKEGTHPEDPCPGAGAV 

MEKTAVAAEVLTEDCNTGEMPPLQQQ1IRLHQE 

LGRQKSLWADVHGKLRSHIDALREQNMELREKL 

RALQLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETTPKYAGHKN\.QSGHSSWGQP^SS 

NNSAPPKPMSLKIERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWSEDGKVASDTCV 

TLHWPLGKFRFR 


3528 


A 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLLTVK ' 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

QNMDLGFKLLKKLAFYNPGRNIFLSPLSISTAFS 

MLCLGAQDSTLDEIKQGFNFRKMPEKDLHEGFH 

YIIHELTQKTQDLKLSIGNTLFIDQRLQPQRKFLE 

DAKNFYSAETILTNFQNLEMAQKQINDFI/ESKTH 

GKINNLIENIDPGTVMLLANYIFFRARWKHEFDP 

NVTKEEDFFLEKNSSVKVPMMFRSGIYQVGYDD 

KLSCTILEIPYQKNITAIFILPDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 

LSYIGVSKJFEEHGDLTKIAPHRSLKVGEAVNKA 

ELKMDERGTEGAAGTGAQTLPMETPLWKIDKP 

YLLLIYSEKIPSVLFLGKIVNPIGK 


3529 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEET1IQTPSWTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRY1AEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDL1CKVVSGLEVESASVTSQLEIEAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETTVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 

FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanlne, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, | 
T=Tnreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 




• 






NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNPIAFVNAISTTSVTWAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYffilLISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSF1SDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\f 

IPEE\NETGFDFWS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRA\LHQHCACKMHPQWIGLIT 

STLPYMGKVLQRVWSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASUPPDMILTLLEGITAIIHYC 

LLPPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIOTVKEVLKQPPAIAKDKKHLSLEVCMT. 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRKNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYVVRLAKLLRXRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST j 

VGSEETIIQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYUQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVY1AEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTrDCDKKIRMEAHAKFAVLWHLTRDLHI^ 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHD1ARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMWSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKWSGLEVESASVTSQLEIEAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLS V a 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
.location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alonine G=Cysteine, D=Aspartic Acid, j 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Argioine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










FFSDGLDLENWYSCGEGD1SEIESDMGSPGSRKSP 

NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNP1AFWAISTTSVNNAYTPQLSLLQNLLARHW 

SVMGKDFYSHIPVDSNHNFRSSMYIErLISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEE\NETGFDFWS\DLEfflSPHQPMTSLQYLHAQ 

sitcqgmflcaviranlhqhcackmhpqwiglit 

stlpymgkvlqrwvsvtlqlcrnldnliqqyk 

yetglsdsrplwmasiippdmiltllegitaiihyc 

lldpttqyhqllvsxhdqkhlfearsgilsilhmi 

mssvtllwsilhqadssekmtiaasaslt™lg 

atknlrqqilellgpismnhgvhfmaaiafvwn 

erronktttrtkvipaaseeqlllvelvrstsvm 

rajetviqtvkevlkqppaiakdkkhlslevcml 

qffyayiqripvpnlvdswasllillkdsiqlslp 

apgqflilgvlnefimknpslenkkdqrdlqdvt 

hkjvdaigaiagssleqttwlrrnlevkpspkim 

vdgtnlesdvedmlspametanitpsvysvhal 

tllsevlahlldmvfysdekerv1pllvnimhyv 

vpylrnhsahnapsyracvqllsslsgyqytrr 

awkkeafdlfmdpsffqmdascvnhwraimdn 

lmthdkttfrdlmtrvavaqssslnlfanrdve 

leqramllkrlafaifsseidqyqkylpdiqerlv 

eslrlpqvptlhsqvflffrvlllrmspqhltsl 

wptmitelvqvfllmeqeltadedisrtsgpsva 

glettytggngfstsynsqrwlnlylsackfld 

lalalpsenlpqfqmyrwafipeasddsglevrr 

qg1hqrefkpywrlakllrkrakknpeednsg 

rtlgwepghlllticwrsmeqllpffnvlsqvf 

nskvtsrcgghsgspelysnafpnkdmklenhkp 

csskarqkleemvekdflegmikt 


3531 


A 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ - 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKNV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSCSSLLSMHLRVHTGEKPYRCGECGKAFNQR 

THLTRHHRIHTGEKPYQCGSCGKAFTCHSSLTVH 

ekihsgdkpfkcsdcekafnsrsrltlhqrthtg 
ekpfkcaix:gkgfschayllvhrrjhsgekpfkc 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 
FSCHSSLIVHQRIHTGEKPYKCSECGRAFSQNHCL 
IKHQKIHSGEKSFKCEKCGEMFNWSSHLTEHQRL 
HSEGKPLAIQFhiTCHLLSTYYVPGSLLGAGDACjLR 
DVDPIDALDVAKLLCVVPPRAGRNFSLGSKPRN 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRHWGMARGSKPVGD 
GAQPMAAMGGLKVLLHWAGPGGGEPWVTFSES 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
&=Glutamic Acid, F=Pbenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, I^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, f 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










SLTAEEVCMIAHKVGITPPCFNLFALFDAQAQV 

WLPPNfflLEIPRDASLMLYF\RHRFYSR\NWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS 

FEYLFEQGKHEF\n^VASLWELSTEEEIHHFKNE 

SLGMAFLHLCHLALRHGEPLEEVAKKTSFKDCP \ 

RSFRRHIRQHSALTRLRLRNVFRRFLRDFQPGRLS 

QQMVMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVSMRQDNKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSIRDGIH 

GPLLEPFVQAKLRPEDGLYLIHWSTSHPYRLILTV 

AQRSQAPDGMQSLRLRKFPDEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

EGETSl^IIMRGAPASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSHTKDLAFVHGVCVRGPENIMVTE 

YVEHGPLDVWLRRERGHVPMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVER1PWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTE.RDLTRLQPHNLADVLTVNPDSPASDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSGWKQEIDILRTLYH 

EHIIKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PRHSIGLAQLLLFAQQICEGMAYLHAQHYIHRDL 

AARNYLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTKFLELIGIAQGQMTVLRLT 

ELLERGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533 


A 


182 


3465 


FRWLDITRGSINSQFEFGRKKENMTSPAKFKKDK 

EIIAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEIEMDYSRNLEKLAERFLAKT " 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNI1PRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVRIEEKHVRRSSVKKIEKMKE^ 

KAIKARNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

AIENAVENLDATSDKQRLME3V1YNNVFCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSWSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRNLITKLQAKHDLLQKTL 

GESQRTDCSLARRSSTVRKQDSSQAIPLWESCIR 

FISRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

LAGDQNDHDMDSIAGVLKLYFRGLEHPLFPKDIF 

HDLMACVTMDNLQERALHIRKVLLVLPKTTLII 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 

MSVPEGHDQVSCQAHVNELIKTIIIQHENIFPSPRE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L^Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y«=Tyrosine, 
X«=Unknown, *=^Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPffiAIAKFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGEDGLIPHQYIVV 

QDTEDGVVERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADIYlJ^MNKQRKRPESGSIRKITRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPMSQSLPKEG i 

PDKCSISGHGSLNSISRHSSLKNRLDSPQIRKTAT ! 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDWLDTLEPLKTSPWAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPAT\RPKPT\WPKTNATSPGVNSST 

SPQSTDKSCTV 


3534 


A 


1 


2640 


FRRFVCPASRRPAAGLRDAASSAPRGMASEGPRE 
PESEGIKLSADVKPFVPRFAGLNVAWLESSEACV 
FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 
PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSQY 
LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 
KKTYDEKKTYDQQKFDSERADGTISSEIKSARGS 
HHLSIYAENSLKSDGYHKRTDRKSRIIAKNVSTS 
KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 
SVSTDISLLREVVKPAAVLSKGEIVVKNNPNESV 
TANAATNSPSCTRELSWTPMGYVVRQTLSTELS 
AAPKNVTSMINLKTIASSADPKNVSIPSSEALSSD 
PSYNKEKHIIHPTQKSKASQGSDLEQNEASRKNK 
KKKEKSTSKYEVLTVQEPPRIEDAEEFPNLAVAS 
ERRDRIETPKFQSKQQPQDNFKNNVKXSQLPVQL 
DLGGMLTALEKKQHSQHAKQSSKPVWSVGAV 
PVLSKECASGERGRRMSQMKTPHNPLDSSAPLM 
KKGKQREIPKAKKPTSLKKIILKERQERKQRLQE 
NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 
MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 
HTTFPK1HSRRFRDYCSQMLSKEVDACVTDLLKE 
LVRFQDRMYQKDPVKAKTKRRLVLGLREVLKH 
LKLKKLKCVIISPNCEKIQSKGGLDDTLHTIIDYA 
CEQNIPFWALNRKALGRSLNKAVPVSVVGIFSY 
DGAQDQFHKMVELTVAARQAYKTMLENVQQE 
- LVGEPVSLRHLPA YPHRAPAALQKMAPQPAVKEK 
EEPHYIEIWKKHLEAYSGCTLELEESLEASTSQM 
MNLNL 


3535 


A 


1747 


983 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 

RYRGPQPQPAPPSALPNSRPSPVASGREMVVLSV 

PAEVTVILLDIEGTTTPIAFVKDILFPYIEENVKEY 

LQTHWEEEECQQDVSLLRKQVNFADWPAVRKW 

REAGMKVYIYSSGSVEAQKLLFGHSTEGDILELV 

DGHFDTKIGHKVESESYRKIADS1GCSTNNILFLT 

DVTREASAAEEADVHVAVWRPGNAGLTDDEK 

TYYSLITSFSELYLPSST 


3536. 


A 


3 


1302 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 
IESRGRPAASAGLRRDRCALRRWPLRRAPLARAT 
RRRAGSPRRCAPRPRACPQGWSRARHQPGGLCL 
LLLLLCQFMEDRSAQAGNCWLRQAKNGRCQVL 
YKTELSKEECC STGRLSTS WTEED VNDNTLFK W 
MIFNG G APNCIPCKETCENVD CGPGKKCRMNKK 
NKPRCVCAPDCSNITWKGPVCGLDGKTYRNECA 
LLKARCKEQPELEVQYQGRCKKTCRDVFCPGSS 
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SEQ ID 
NO: 


. Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Pheny1alanine, 0=Glycine, H=Histidine, 
Wsoleucine, K^Lysiue, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X*=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TCVXVDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYSVSACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSELEW/ 


3537 


A 


285 


2123 


iglflqvaplsvmakscpsvcrcdagfiycndrf 

ltsptgipedattlylqnnqinnagpsdlknll; 

kveriylyhnsldefptnolpkyvkelhlqennir 

titydslskipyleelhlddnsvsavsieegafrd 

snylrllflsrnhlstipwglprtieelrlddnris 

tisspslqgltslkrlvldgnllnnhglgdkvff 

nlvnltelslvrnsltaapvnlpgtnlrklylq 

dnhinrvppnafsylrqlyrldmsnnnlsnlpq 

gifddldnitqlilrnnpwycgckmkwvrdwl 

qslpvkvnvrglmcqapekvrgmaikdlnaelf 

dckjdsgwstiqittajpmwpaqgqwpajpvi^ 

qpdiknpkltkdhqttgspsrktititvksvtsdti 

hiswklalpmtalrlswlklghspafgsitetivt 

gerseylvtalepdspykvcmvpmetsnlylfd 

ETPVCIETETAPLRMYNPTTTLNREQEKEPYKNP 
NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 
SRNCAYSKGRRRKDDYAEAGTKKDNSELEIRETS 
FQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNH 


3538 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEMIATRKVEQDSKETVKLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKJ3TMGIADKTENTLERNKIEPLGYCEDAESNR 

QLESTEFNKSNLEWDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKffiSHETANLQDDRNSQSSSV 

SYLESKSVKSKHTKPVfflSKQNMTTDAPKKIVAA 

KYEVIHSKTK\mVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQIFKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNIATIRREGSDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATWFHSGDKTMECEKLGLSKHTT 

NDRTKYIDDTVKHKVKILKRESGEGRNSSDCRD 

NEIKKWQLAPLRmGQPVLPRRSSEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKKVXEKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMTOLKDPKNNILFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHTIEMIEKEQREVE 

RRPITKJTHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEGSEK\RKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRMAPPVDDLSPKKVKVVVGVARKH 

SDNEAESIADALSSTSNILASEFFEEEKQESPKSTF 

SPAPRPEMPGTVEVESTFLARL>nWKGFINMPS 

VAKF\nXAYPVSGSPEYLTEDLPDSIQVGGRISPQ 

TVWDYVEKIKASGTKEICVVRFTPVTEEDQISYT 

LLFAYFSSRKRYGVAANWMKQVKDMYLBPLGAT 

DKIPHPLVPFDGPGLELHRPNLLLGLIIRQKLKRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, * B Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










HSACASTSHIAETPESAPPIALPPDKKSKIEVSTEE 

APEEENDFFNSFTTVLHKQRNKPQQNLQEDLPTA 

\^PLMEVTKQEPPKPLRFLPGVLIGWENQPTTLE 

LANKPLPVDDDLQSLLGTTGQVYDQ\AQSVMEQ 

NTVKEIPFLNEQTNSKIEKTDNVEVTDGENKEIK 

VKVDNISESTDKSAEIETSWGSSSISAGSLTSLSL 

RGKPPDVSTEAFLTNLSIQSKQEETVESKEKTLKR 

QLQEDQENNLQDNQTSNSSPCRSNVGKGNIDGN 

VSCSENLVANTARSPQFINLKRDPRQAAGRSQPV 

TTSESKDGDSCRNGEKHMLPGLSHNKEHLTEQIN 

VEEKLCSAEKNSCVQQSDNLKVAQNSPSVENIQT 

SQAEQAKPLQEDILMQNDETVHPFRRGSAVATSH 

FEVGNTCPSEFPSKSITFTSRSTSPRTSTNFSPMRP 

QQPNLQHLKSSPPGFPFPGPPNFPPQSMFGFPPHL 

PPPLLPPPGFG\FA\QNPMVPWPPVV\HLP\GQPQR 

MMGPLSQASRYIGRQNFY^^ 

WGRQDQQQLDRPFNRGKGDRQRFYSDSHHLKR 

ERHEKE WEQESERHRRRDRS QDKDRDRKSREEG 

HKDKERARLSHGDRGTDGKASRDSRNVDKKPD 

KPKSEDYEKDKEREKSKHREGEKDRDRYHKDR 

DHTDRTKSKR 


3539 


A 


157 


1769 


GSWTVELSLKPSASPSLKWVCLPGAAAVNKHRS 

GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 

FQLTHCQQRICSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 

EKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRW 

FRRRRNQDRPQLTKKFCEASWRFLFYLSSFVGGL 

SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 

EA\SLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 

SSIKPRPHYDPPSTA\DFKEQVIHHFVAVILMTFSY 

SANLLRIGSLVLLLHDSSDYLLEACKMVNYMQY 

QQVCDALFLIFSFVFFYTRLVLFPTQILYTTYYESI 

SNRGPFFGYYFFNGLLMLLQLLHVFWSCLELRML 

YSFMKKGQMEKDIRSDVEESDSSEEAAAAQEPL 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 

T 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHVILRVDQQVKSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRWADLSCVGDEYIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKTVAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGIVHYEGHLQIAVADIPGIIRGAHQNRGLGSA 

FLRHEERCRFLLFVVDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVIVLSALTGENLEQLLLHLKVLYDAYAEA 

ELGQGRQPLRW 


3541 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVKERREILSELGKCV 

AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL 

QAAIQQLAEAQPEATAKNLLHSLQSSGIGSKAGV 

PSKSSGSAALLALTWTCLLVRJVFPSRAKRQGDI 

WNKLVEVQCLLLLEVLGGSHKHAVDGAVKKLT 



377 



WO 01/57190 PCT/US01/04098 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
B>=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, Lr*Leucine, M°Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine,f 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X»Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 









i 


KLWKENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDVVSQHKSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDLILPTIQKSL 

LRSPENVIETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEAVLALRNLARQCSDSSAMESL 

TKHLFAILGGSEGKLTVVAQKMSVLSGIGSVSHH 

WSGPSSQVLNGIVAELFIPFLQQEVHEGTLVHA 

VSVLALWCNRFIMEVPKKLTEWFKKAFSLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLIVDEKKQVFTSEKFLVMASEDAL 

CTVLHVLTERLFLDHPHRLTGNKVQQYHRALVA 

VLLSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTDTEQLAQEM 

LnSHHPSLVAYQSGLWPAJLI^ 

LDQDPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISTITASVQNPALRLVTREEFAIMQTPAGELY 

DKSDQSAQQDSIKKANMKRENKAYSFKEQIIELE 

LKEEIKKKKGIKEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDIILAKNPSGLTQYI 

PVLVDSFLPLLKSPLAAPRIKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWVVKFDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLIDDVIYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLMEIYQEKLYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDSSQVKPLFQFFVPDALNDRHPDVRKCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVVVLMGSLAKHLDKSDPKVKPIVAKL 

IAALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGILS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYVVPIVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGSVELLGAMAYCAPKQLSSCLPNIVPKL 

TEVLTDSHVKVQKAGQQALRQIGSVIRNPEILAI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFIDAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLGVEKLEKLMPEIVATAS 

KVDIAPPIVRDGYINlMrWLPrTFGDKFrPYVGPn 

PCE.KALADENEFVRDTALRAGQRVISMYAETAI 

ALLLPQLEQGLFDDLWRIRFSSVQLLGDLLFHISG 

VTGKMTTETASEDDNFGTAQSNKAI1TALGVERR 

NRVLAGLYMGRSDTQLVVRQASLHVWKIYVSN 

TPRTLREILPTLFGLLLGFLASTCADKRTIAARTL 

GDLVRKLGEKJLPEIIPILEEGLRSQKSDERQGVCI 

GLSEIMKSTSRDAVLYFSESLVPTARKALCDPLE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
JE>=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, KHLysine, l/=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V«Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










EVREAAAKTFEQLHSTIGHQALEDILPFLLKQLD 

DEEVSEFALDGLKQVMADCSRVVLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVILPAVMLAL 

KEKLGTPDEQLEMANCQAVILSVEDDTGHRJIIE 

DLLEATRSPEVGMRQAAAIILNIYCSRSKADYTS 

HLRSL V SGLIRLFND S SP V VLEES WDALNAITKK 

LDAGNQLALIEELHKEIRLIGNESKGEHVPGFCLP 

KKGVTSILPVLREGVLTGSPEQKEEAAKALGLVI 

RLTSADALRPSWSITGPLIRILGDRFSWNVKAAL 

LETLSLLLAKVGIALKPFLPQLQllFl'KALQDSNR 

GVRLKAADALGKLISIHIKVDPLFTELLNGIRAME 

DPGVRDTMLQALRFVIQGAGAKVDAVIRKNIVS 

LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQEMDLSSATADRIPIAVSGV 

RGMGFLMPJffllETGGGQLPAKLSSLFVKCLQNP 

SSDIRLVAEKMIWWANKDPLPPLDPQAIKPILKA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSKILDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTILT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGE1GPP\GQQGKKGAP 

GMP\GLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 

GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK 

GNQGEKGIQGQKGENGRQGIPGQQGIQGHHGAK 

GERGEKGEPGVRGAIGSKGESGVDGLMGPAGPK 

GQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV 

1RAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 

GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 

GLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 

SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 

PSLCFSVIARRDPFRKGPNY 


3543 


A 


654 


194 


PARSLEKMKASVVLSLLGYLVVPSGAYILGRCTV 

AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 

AIYENTREGYTGFGLFQMRGSDWCGDHGRNRC 

HMSCSALLNPNLEKTKCAKTIVKGKEGMGAWP 

TWSRYCQYSDTLARWLDGCKL 


3544 — 


~A— 


2 


1074 " " ~ 


SCRLAAGRLAQWLLRASRSGMLRAGWLRGAAA 

LALLL AARWAAFEPITVGLAIGAA SAITG YLS Y 

NDrYCRFAECCREERPLNASALKLDLEEKLFGQH 

LATEVI\FKALTGFRNNKWKKPLTLSLHG 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HEQKIKLYQDQLQKWIRGNVSACANSVFIFDEM 

DKL\HPGHE\AIKPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 

SVGVFNNKHSGLWHSGLIDKNLIDYFIPFLPLEYR 

HVKMC VRAEMRARG S AIDEDIVTRV AEEMTFFP\ 

RDEKIYSDKGCKTVQSRLDFH 


3545 


A 


3 


273 


SAQGRSWGRFYRQDKUHPGUPMIGLICLGMGSA 

ALYLLRLALRSPDVW*SWDRKNNPEPWNRLSPN 

DQYKFLAVSTDYKKLKKDRPDF 


3546 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVVVLLWEAGAVPA 
PKVPIKMQVXHWPSEQDPEKAWGARVVEPPEK 
DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Add, 
£>GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, iHLeucine, M=Methionine, 
N=Asparagine, P^ProIine, Q=GIutamine, R=Arginine, S«Serine, 1 
T=Tbreoni ne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










GHHCPRPVPRPRLLGLGPSLPCPS 


3547 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAVPA 
PKVPIKMQVKHWPSEQDPEKAWGARWEPPEK 
DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 
GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 

QVLMGPYNPDTCPEVGFFDVLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKIE 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYFGIA'EQQQILIRQLQEQ 

HYQQYMQQLYQVQLAQQQAALQKQQEVWAG 

SSLPTSSKVECNCTQVI* CQFNRQAKTHTDSSEKE 

LEPEAAEEALENGPKESLPVIAAPSMWTRPQIKD 

FKJEKJQQDADSVITVGRGEVVTVRVPTHEEGSYL 

FWEFATDNYDIGFGVYFEWTDSP^TAVSVHVSE 

SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 

RRDCHEEVYAGSHQYPGRGVYLLKFDNSYSLW 

RSKSVYYRVYYTR 


3549 


A 


1837 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQIHKE 

SFLAPVFTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTP11LNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGILQAGLMP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAGILEVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPDLRDT 

GPRRRGRRPRSELLKAPSIVADSPSGMGPLFMNG 

LIAGMDLVGLQNMR^JMPGIPLTGLVGFPAGFAT 

MPTGEEVKSTLSMLPMMLPGMAAVPQMFGVGG 

LLSPPMATTCTSTAPA SLSSTTKSGTA VTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPAITTSS 

PVAFNPFLffGVSPGLIYPSMFLSPGMGMALPAM 

QQARHSEIVGLESQKRKKKKTKGDNPNSHPEPA 

PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 

LKDSNNDTN 


3550 


A 


287 


39 


QLNLNKIATSQKHRDFVAESVGEKPVGSLAGIGE 
VlvnDKKLEEGCFDKAYV\^GQFLVLKKDEDLF*E 
WLRDTGGARTRGSRE 


3551 


A 


21 


3925 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 

ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 

LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

WNEQMLPKSQSVNGPSCQGLEPYNKVTYKPYQS 

SAQNNGSPAQEITGSDTFEGLQQQFLGANENSAE 

NMQIIQLQVLNKAKERQLENLIEKLNESERQIRY 

LNHQLVIIKDEKDGLTLSLRESQKLFQNGKEREIQ 

LEAQIKALETQIQALKVNEEQMIKXSRTTEMALE 

SLKQQLVDLHHSESLQRAREQHESIVMGLTKKY 

EEQVLSLQKNLDATVTALKEQEDICSRLKDHVK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G«=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LF=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 






• 




QLERNQEAKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKAHAMSANMNKA 

LQEELTELKDEISLYESAAKLGIHPSDSEGELNIEL 

TESYVDLGIKKVNWKKSKVTSIVQEEDPNEELSK 

DEFILKLKAEVQRLLGSNSMKRHLVSQLQNDLK 

DCHKXIEDLHQVKKDEKSIEVETKTDTSEKPKNQ 

LWPESSTSDWRDDILLLKNEIQVLQQQNQELKE 

TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRKTTEKEQQTQEKIKEKLIQQLEK 

EWQSKLDQTIKAMKKKTLDCGSQTDQVTTSDVI 

SKKEMAIMIEEQKCTIQQNLEQEKDIAIKGAMKK 

LEIELELKHCENITKQVEIAVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 

A.KEKWKSELENMPJCN1LRGKELEEKTHSLQKELE 

LKl^EWVVIRAELAKARSEWhO<£KQEEIHRIQE 

QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 

TELLLQKETELQTCLDQSRREWTMQEAKRIQLEI 

YQYEEDILTVLGVLLSDTQKEH1SDSEDKQLLEI 

MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 

ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 

AGHHAQPLALQATEAEADKKKVLEIKDLCCGHC 

FQELEKAKQECQDLKGKLEKCCRHLQHLERKHK 

AVVEKIGEE>mKWEELIEENNDMKNKLEELQT 

LCKTPPRSLSAGA1ENACLPCSGGALEELRGQYIK 

A VKKIKCDMLRYIQESKERAAEMVKAEVL*ERQ 

ETARKMRKYYLICLQQILQDDGKEGAEKKIMNA 

ASKLATMAKLLETPISSKSQSKTTQSGMSK 


3552 


A 


771 


375 


ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRBPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYRNMV 
LLVYFQFDAAIPLC*TSLAHSSWLQLYFRLYF 


3553 


A 


76 


72 


PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 

ESPVPAGRASLEEPPDGPSAGQATGPGEGRRSTE 

SEVYDDGTNTFFWRAHTLTVLFELTCTLGYVTLL 

EETPQDTAYNTKRG IV ASIL VFLCFG VTQAKDGP 

FSRPHPAYWRFWLCVSWYELFLIFILFQTVQDG 

RQFLKYVDPKLGVPLPERDYGGNCLIYDPDNET 

DPFHhHWDKLDGFVPAHFLGWYLKTLMIRDWW 

MCMnSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLGIYCGMKTLEWLSLKTYKWQGLWN 

IPTYKGKMKR1AFQFITYSWVRFEWKPASSLRR 

WLAVCGIILVFLLAELNTFYLKFVLWMPPEHYLV 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 

QAWLVAAJTATELLIVVKYDPHTLTLSLPFYISQC 

WTLGSVLALTWTVWRFFLRDITLRYKETRWQK 

WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 

GEGAPTPN*PRGPAPRPLPSAPRAVCGASSRR 


3554 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 
GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PCjO AvjK±rO VKVJNiN Kr HJL JIN \XJ\J\^ll»\JxJy V V in vjceio 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 
VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 
LEDIDRE-ERIEDSTGLNRPGPAPLSSRKHVLYVE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
B=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine,( 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=poss!ble nucleotide deletion, 
\=possible nucleotide insertion 










HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIVVLLQT , 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA *GEGE WD 


3555 




2 


2106 


FDEFSALPSPSLQTSWSFGPMSPJIALPJILP.GEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

WSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIWLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA * GEGE WD 


3556- ~ 


"A 


-3388" 


1650 ~ 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 

VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVmVYSQQCQYLVEDIQHIL 

ERLHRAQLQERIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQ1RHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEDEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERT1RGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEEEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLEPPEERWAWPEVEAPEAPA 

LPWPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQBLHVKQEKPYGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 
VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartfc Add, 
E*=Glutam.c Acid, F=PbenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=0Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, Serine,' 
T=Threonme, V=Valine, W=Tryptophan, Y«=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIIUDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITTLEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRli 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLL1QPGPRFH 


3558 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEEEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKWSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3559 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEIEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKWSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

t »jf AT XTTXK vTl /AArWTDV ATA T5T T T A T?\/'TT/'"DXTO AT C 

LMALNHMVQQDYFPKALAPLLLAFV rKPNSALb 
SCSFARHSLLQTLYKV 


3560 


A 


2 


1198 


F VRELPRPRPG AATAAIMV S VINTVDTSHEDMIH 
DAQMDYYGTR1ATCSSDRSVKIFDVRNGGQILIA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hisudine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
Threonine, V=Va1ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=posslble nucleotide deletion, 
\=possible nucleotide insertion 










DLRGHEGPVWQVAWAHPMYGNILASCSYDRKV 

nWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLILACGSSDGAISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAVVPGSLIDHPSGQKPNYIKRFAS 

GGCDNLKLWKEEEDGQWKEEQKLEAHSDWVR 

DVAWAPSIGLPTSTIASCSQDGRVFIWTCDDASS 

NTWSPKLLHKFNDVVWHVSWSITANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLnCLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 

VLWTAKLRCRKLRFPLPPPPPSSSAWPWQGWGI 

'RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 

YGEWRGSGQKTGQPS*TTMQGGETEENRTETTT 

GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 


PMMAMPFFERFKS SIORPSP VL VLSQNTKRBSGR 

KVQSGNINAAKT1ADIIRTCLGPKSMMKMLLDP 

MGGIVMTNDGNAILREIQVQHPAAKSMDEISRTQ 

DEEVGDGTTSVIILAGEMLSVAEHFLEQQMHPTV 

VISAYRKALDDMISTLKKISIPVDISDSDMMLNIIN 

SSITTKAISRWSSLACNIALDAVKMVQFEENGRK 

E1DIKKYARVEKIPGGIIEDSCVLRGVMINKDVTH , 

PRMRRYIKNPRIVLLDSSLEYKKGESQTDIEITRE 

EDFTRILQMEEEYIQQLCEDIIQLKPDWITEKGIS 

DLAQHYLMRANITAIRRVRKTDNNRIARACGARI 

VSRPEELREDDVGTGAGLLEDCKIGDEYFTFITDC 

KDPKACTILLRGASKEILSEVERNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASITRLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRIDDIVSGHKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQIFFLnGRRLTGRMAAV 

DDLQFEEFGNAATSLTANPDATTVNIEDPGETPK 

HQPGSPRGSGREEDDELLGNDDSDKTELLAGQK 

KSSPFWTFEYYQTFFDVDTYQVFDRIKGSLLP1PG 

KNFVRLYIRSNPDLYGPFWICATLVFAIAISGNLS 

NFLIHLGEKTYHYWEFRKVSIAATEYAYAWLVP 

LALWGFLMWRNSKVMNIVSYSFLEIVCVYGYSL 

FIYIPTA1LMIPHKAWWILVM1ALGISGSLLAMT 

FWPAVREDNRRVALATIVTIVLLHMLLSVGCLA 

YFFD APEMDHLPTTTATPNQTV AAAKS S 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGILRPAMTAHSF 
ALPGnFTTFWGLVGIAGPWFVPKGPNRGVIITML 
VATAVCCYLFWLIAILAQLNPLFGPQLKNETIWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLAAVRNEAVVISGRKLAQQIKQEVRQEVEE 

WVASGNKRPHLSVILVGENPASHSYVLNKTRAA 

AVVGINSETIMKPASISEEELLNLINKLNNDDNVD 

GLLVQLPLPEHIDERRICNAVSPDKDVDGFHVIN 

VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 

NVVVAGRSKNVGMPIAMLLHTDGAHERPGGDA 

TVTISHRYTPKEQLKKHmADIVISAAGIPNLITA 

DMIKEGAAVIDVGINRVHDPVTAKPKLVGDVDF 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arid resirlue nf 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
nentide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GJutamic Add, F=Pbenylalanine, OGlycine, H^Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q^GIutamine, R=Arginine, S=Serine, J 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










EGVRQKAGY1TPVPGGVGPMTVAMLMKNTIIAA 
KKVLRLEEREVLKSKELGVATN 


3566 


A 


3 


1130 


SCRRGRQQQRRNVSLSSQFAHTMAAPAQQTTQP 

GGGKRKGKAQYVLAKRARRCDAGGPRQLEPGL 

QGILITCNMNERKCVEEAYSLLNEYGDDMYGPE' 

KFTDKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNVVFIRTLGIEPEKLVHHI 

LQDMYKTKKKKTRVTLRMLPISGTCKAFLEDNK 

KYAETFLEPWFKAPNKGTFQrVYKSRNNSHVNR 

EEVIRELAGIVCIXNSENKVDLTNPQYTVVVEIIK 

AVCCLSVVKDYMLFRKYNLQEWKSPKDPSQLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNQQVP 

ENTEELGQTKPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248, 


3498 


GKKDSSPWTCPFHPPLQLFFVIRNTRQLGDFHLA 

KIKWJNYWTAIX^^ 

KLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRKQGGR 

KPKPLWLSPEKPLAWKGRLPSDDVIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERPASGRRGSRKDAGSSSHGDDQ 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDIKSTWGDRHYVGLNGIEIFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRWTNLIDGVNRTQ 

DDMHVWLAPFTRGRSHSITIDFTHPCHVALIRIW 

NYmSRfflSFRGVKDITMLLDTQCIFEGEIAKASG 

TLAGAPEHFGDTILFTTDDDILEAIFYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERIPELELPSSSPVPQVTTPEPGIYHGICLQLN 

FTASWGDLHYLGLTGLEVVGKEGQALPMLHQIS 

ASPRDLNELPEYSDDSRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVT1RLDRAES1AGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEELFVDYLRAQLLPQPARRLDMRSLE 

CASMDYEAPLMPCGFIFQFQLLTSWGDPYYIGLT 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 

DVRTPDKLroQVNDTSDGRHMWLAPILPGLVNR 

VYVIFDLPTTVSMIKLWNYAKTPHRGVKEFGLL 

VDDLLVYNGILAMVSHLVGGILPTCEPTVPYHTI 

LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENQ 

IITNAKRKQSWDPALRPKTCISEKETRRRRC 


3568 


A 


50 


1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD 

LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 

LGPSRRSPGTPRPPGASKGGRTPPQQGGRAGMG 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQNIEKMNEEME 

KIAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESERDRREESRRHGRNWGGPDFERVRCGLEHER 

QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanlne, OGlycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R<=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, A=posslble nucleotide deletion, 
\=possib!e nucleotide insertion 










EKIDQERLQRHRKPTGQWRREWDAEKTDGMFK 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRRRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKETPMQPPE1PAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEEEVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHG SRSQKELPTEPP YTA YVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPP1JRGSNMDFREFIEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHG SRSQKELPTEPP YTA YVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3571 


A 


28 


131 


RHFFGNLCAMRAKWRKJCRMRRLKRKRRKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAGSVRLIKWIEDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

GHIKDELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

SAERELQQIRINEVKTEISVESKHQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 

LESWFIYSMPGYKCSDCERMLYSSCKSRLLDSV 

EQDFHLEIAKKIEIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASS 

QVALENANAVSEGWHEDLRLLLETHLPSKKKK 

VLLGVGDPKIGAAIQEELGYNCQTGGVIAEILRG 

VRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KFNVNRVDNMIIQSISLLIXJLDKX^INTFSMRVRE 

WYGYHFPELVKHNDNATYCRLAQFIGNRRELNE 

DKLEKLEELTMDGAKAKAELDASRSSMGMDISAI 

DLINIESFSSRWSLSEYRQSLHTYLRSKMSQVAP 

cit n a t tz-^t 1 a t t/~* a d t i a T T a r»cT HPVTT A VVD A GT\/OTT 

SLSALIGEAVGARLIAHAGSLTNLAKYrAo 1 vyJLL 
GAEKALFRALKTRGNTPKYGLIFHSTFIGRAAAK 
NKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLR 
EQVEERLSFYETGEIPRKNLDVMKEAMVQAEAE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R°Arginine, S=Serinc,| 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=XJnknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 










EAAAEITRKLEKQEKXRLKKEKKRLAALALASS 
ENSSSTPEECEETSEKPKKKKKQKPQEVPQENGM 
EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIP 
KKKKSTPKEETVNDPEEAGHRSRSKKKR^ 
PVSSGPEEAVGKSSSKJOtfCKFHKASQED i 


3574 


A 


284 


2032 


CGNERTARLWVQPVVSTMPQASEHRLGRTREPP 

VNIQPRVGSKLPFAPRARSKERRNPASGPNPMLR 

PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 

DHGVPLPGSPPPTVALPLPSRTNLARSKSVSSGDL 

RPMGIALGGHRGTGELGAALSRLALRPEPPTLRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPILANGPVPSHRRRGGALl'EEPELSDDDRANL 

MWKRYLEREDSKIVDLFVGQLKSCLKCQACGY 

RSTITEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRFPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


2408 


RELDSLADLPERIKPPYANGLSTSHLRSSSVEDVK 

LIISEGRPTIEVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADRNLIKNTAPVNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSNIPDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSLSYVANQEPGILQQKNAVQIISSALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTHYAF 

SKLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYGQLVKVELEENAEDDKTENQIPQRMTRNK- 

ANTMANQSKQILASCTLLSEKDSESSSPRGRIRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKffiEKRKLLCSVIPQAPQYYDEYVTFNGSYLLD 

GNPLSKICIPTITPPPSLSDPLKELFRQQEVVRMKL ' 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISIYEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT 

LALLCLDGVFLSSAENDFVHRIQEELDRFLLQKQ 

LSKVLLFPPLSSRLRYLIHRTAENFDLLSSFSVGE 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

PLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGQR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=»Aspartic Acid, 
E>=Glutaroic Acid, ^Phenylalanine, G=Glycinc, H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S~Serine, 
T=Threonine, V=Valine, W«Tryptophan, Y«=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQIEKIHLDTS 
SFMEELPGEKDLAHVVEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLKJRPLTQGTKQSKLKALQRPKLLRLVKER 
PQTNAWARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAIEFSLEEWHCLDTAQ 

RNLYRNVMLENYSNLWLGrVVSKPDLlAHLEQG 

KKPLTMKRHEMVANPSGPVICSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNKHNIRHTEKKPFKCBECGKAFNQFSTLITH 

KKfflTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAFIASSTLSKHEIIHTGKKPYKCE 

ECGKAFNQSSTLTKHKIOHTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSRIL 

TTHKRIHTGEKPYKChOCCGKAFIASSTLSRHEFIH 

MGKKHYKCEECGKAFIWSSVLTRHKRVHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GKAFVASSTLSKHE1IHTGKKPYKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK 

HKiaHTGEKPYKCEECGKATOQSSTLIKHKKIHT 

REKPYKCEECGKAFHLSTHLTTHKILHTGEKPYR 

CRECGKAFNHSATLSSHKKIHSGEKPYECDKCG 

KAFISPSSLSRHEIIHTGEKP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNHSDMKVARSATARV 

RSRPELR1QFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNTFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV - 

TCGLSKNPYLSVKQKVEHIEWFRNyFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGnKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNBFT 

GKRLN1FDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHmWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 


1619 


LYCVAPYSRHLLGRMSHLPMKLLRKKIEKRNLK 
LRQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKKSKQKPMNVGLSETQNGGMSQEAVGNIKVT 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Asparric Acid, 
I>=GIuramic Acid, F=Phenylalanine, G=Glycine, H»Histidine, 
I=Iso!eucine, KpLysine, leucine, M=Mcthionine, 
N=Asparagirie, P^Proline, Q=Glutamjne, R=Arginine, S=Serine, I 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *-Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KSPQKSTN^TNGEAAMQSSNSESKKKKKKKRK 

MVND AEPDTKJCAKTENKGKSEEES AETTKETEN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

NLVNENTLKAIKEMGFThMTEIQHKSIRPLLEGR 

DLLAAAKTGSGKTLAFLIPAVELrVKLRFMPRNG' 

TG\^ILSPTRELAMQTFGVLKELMTrnrVHTYGLI 

MGGSNRSAEAQKLGNGINIIVATPGRLLDHMQN 

TPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKL 

LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYWCPSEKRFLLLFTFL 

KK^^lKKKLMWFSSCMSVKYHyELL>^V^DLPVL 

AIHGKQKQNKR'rn'FFQFCNADSGTLLCTDVAA 

RGLDIPEVDWIVQYDPPDDPKEY1HRVGRTARGL 

NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 

WSKISDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 

YDSHSLKQIFNVNNLNLPQVALSEGEKVPPFVDL 

NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKIF 

KHISKKSSDSRQFSH 


J JO 1 


A 


23 


453 


LCRCICIKNITPHCLWDKVLSQFTYILDNLSNFMS 

HHPHSLRNSCLIRMDLLYWQFTIYTITFCFSHLSG 

RLTLSAQfflSHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSFHQFPQHPVHVSWHLPIVYKGSMT 

QVSPH 


3582 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYUQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTT1AQPTILTTTATLPAWTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3583 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKffPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYIIQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3584 


A 


3 


1139 


PGST1SSRADRLGAPVLAHPKMAERQEEQRGSPP 

LRAEGKADAEVKLILYHWTHSFSSQKVRLVIAE 

KALKCEEHDVSLPLSEHNEPWFMRLNSTGEVPV 

LIHGENIICEATQIJDYLEQTFLDERTPRLMPDKES 

MYYPRVQHYRELLDSLPMDAYTHGCILHPELTV 

DSMIPAYATTRIRSQIGNTESELKKLAEENPDLQE 

AYIAKQKRLKSKLLDHDNVKYLKKILDELEKVL 

DQVETELPRRNEETPEEGQQPWLCGESFTLADVS 

LAVTLHRLKFLGFARRNwGNGKRPNLb 1 Y YbKV 

LKRKTFNKVLGHVNNILlSA\n^PTAFRVAKKRAP 

KVLGTTLWGLLAGVGYFAFMLFRKRLGSMILA 

LRPRPNYF 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine,D=>Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopnan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVLWPAAGAWELTILHTNDVHSRLEQTSEDSSK 

CVNASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQYQGTIWFTVYKGAEVAHFMNALRYDAMA 

LGNHEFDNGVEGLffiPLLKEAKFPILSANIKAKGP 

LASQISGLYLPYKVLPVGDEWGIVGYTSKETPF 

LSNPGTNLVFEDEITALQPEVDKLKTLNVNKIIAL 

GHSGFEMDKLIAQKVRGVDWVGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPWQAYAF 

GKYLGYLKIEFDERGNVISSHGNPILLNSSIPEDPS 

IKADINKWRIKLDNYSTQELGKTIVYLDGSSQSC 

RFRECNMGNLICDAMINNNLRHTDEMFWN^S 

MCILNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGEHVVYDLSRKPGDRVVKLDVLCTKCRVPSYD 

PLKMDEVYKV!LP>IFLANGGDGFQMIKDELLRH 

DSGDQDINVVSTYISKMKVIYPAVEGRJKFSTGS 

HCHGSFSLIFLSLWAVIFVLYQ 


3586 


A 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEAQTE 

MVRTLERKLEAKMIKEESDYHDLESVVQQVEQN 

LELMTKRAVKAENHVVKLKQEISLLQAQVSNFQ 

RENEALRCGQGASLTVVKQNADVALQNLRVVM 

NSAQASIEQLVSGAETLNLVAEILKSIDR1SEVKD 

EEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKEQRNRETAPRTIFQRVLDILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACIEC 

SVNQNSIRNLDTIGVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQSIVWVHAFPELFLS 

CLNHPDKKI V A Y S SMILFTSLNHERMKELEENLN 

1AIDVIDAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPKLNNQERVTLLDLMIAK1TSDEPLTKDDIPVF 

LRHAEL1ASTFVDQCKTVLKLASEEPPDDEEALA 

TIRLLDVLCEMTVNTELLGYLQVFPGLLERVIDL 

LRVIHVAGKETTNIFSNCGCVRAEGDISNVANGF 

KSHLIRLIGl^CYKNKDNQDKVNELDGIPLILDN " 

CNISDSNPFLTQWVIYAIRNLTEDNSQNQDLIAK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSGAPKERPAEPLTPPPSYGrlQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFN1TDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PWSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RGVPTQAKGLCGSCNKPIAGQVVTALGRAWHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFCNQPIRHKMVTALGTHWHPEHFCCVSCGE 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

ILDNYISALSALWHPDCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRGSLCATCGLPVTGRCVSAL 

GRRFHPDHFTCTFCLRPLTKGSFQERAGKPYCQP 

CFLKLFG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E«=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, l>=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=VaJine, W=Tryptophan, Y=Tyrosine, 
X=Unltnown, *=*Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3589 


A 


226 


6793 


SPPKKSRKCNLSFRLISAERWRFFLLILMEMPRKP 

RLTLFVQRRIENIATEREFDPEEFYYLLEAAEGHA 

KEGQGIKTDEPRYIISQLGLNKDPLEEMAHLGNY 

DSGTAETPETDESVSSSNASLKLRRKPRESDFETI 

mSNGAYGAVYFVRHKESRQRFAMKKINKQNL' 

BLKNQIQQAFVERDBLTFAENPFWSMYCSFETRR 

HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 

YFAETVLALEYLH^GIVHRDLKPDNLLVTSMG 

HIKLTDFGLSKVGLMSMTTNLYEGHEEKDAREFL 

DKQVCGTPEYlAPEVILRQGYGKPVDWWAMGn 

LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 

APPPDAQDJLn J^iyl^KyjNr i^iiKJ^U l uua i n v r^y^rux 

FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDTRSE 

KYHHMETEEEDDTNDEDFNVEIRQFSSCSHRFSK 

VFSSIDRITQNSAEEKEDSVDKTKSTTLPSTETLS 

WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPK1 













AISTEGEQDEAASCPGDPHEEPGKPALPPEECAQ 

EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 

DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 

TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 

PSSSRDSSPSRDSSAASASPHQPIVfflSSGKNYGFT 

IRAIRVYVGDSD1YTVHHTVWNVEEGSPACQAGL 

KAGDLITHINGEPVHGLVHTEVIELLLKSGNKVSI 

TTTPFENTSIKTGPARRNSYKSRMVRRSKKSKKK 

ESLERRRSLFKKLAKQPSPLLHTSRSFSCLNRSLS 

SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSQ 

SSSPSSSAPNSPAGSGHIRPSTLHGLAPKLGGQRY 

RSGRRKSAGNIPLSPLARTPSPTPQPTSPQRSPSPL 

LGHSLGNSKIAQAFPSKMHSPPTIVRHIVRPKSAE 

PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 

EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 

RPVEQGCLKRPVSRKVGRQESVDDLDRDKLKAK 

VWKKADGFPEKQESHQKFHGPGSDLENFALFK 

LEEREKKVYPKAVERSSTFENKASMQEAPPLGSL 

LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 

DFRRAPAPGTLQDGLCHSLDRGISGKGEGTEKSS 

QAKELLRCEKLDSKLAMDYLRKKMSLEDKEDN - 

LCPVLKPKMTAGSHECLPGNPVRPTGGQQEPPPA 

SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 

EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 

LDIALLSGPQASK1ELPSPESAQSPSPSGDVRASV 

PPVLPSSSGKKNDTTSARELSPSSLKMNKSYLLEP 

WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 

SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 

QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 

PPTARSERSAARADTCREPSMELCFPETAKTSDN 

SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 

HKDGPGEARPPPRDNSSLHSAGIPCEKELGKVRR 

GVEPKPEALLARRSLQPPGIESEKSEKLSSFPSLQ 

KDGAKEPERKEQPLQRHPSSIPPPPLTAKDLSSPA 

ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 

VAAHSESSSHKi'RPGPDrurrK I KJirUK&L,aoKlx>> 

PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 

PATPGSQNKASDGIGQGEGGPSVPLHTDRAPLDA 

KPQPTSGGRPLEVLEKPVHLPRPGHPGPSEPADQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
•^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=l)nknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KLSAVGEKQTLSPKHPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRRAEGKKCTEALYAPAEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNRDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFVVRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPITSEDETSSKEDIESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKKPLSVFKGPLLHISPAEELYFGSTESGEK 

KTLIVLTm^TKNIVAFKVRTTAPEKYRVKPSNSS 

CDPGASVDIVVSPHGGLTVSAQDRJ^LIMAAEME 

QSSGTGPAELTQFWKEVPRNKVMEHRLRCHTVE 

SSKPNTLTLKDNAFNMSDKTSEDICLQLSRLLES 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTAMTAHADYQCSVTP 

RDDVIVSPQWQVKGENGNLVITPDGNVMYNGK 

QYSLNAAQREQAKDYQAELRSTLPWIDEGAKSR 

VEKARIALDKIIVQEMGESSKMRSRLTKLDAQVK 

EQMNR1IETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSSIQTEWKKQEKDFQQFGKDVCSRVVTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTDNDLTKEMYEGKENVSFELQRDFS 

QETDFSEASLLEKQQEVHSAGNIKKEKSNTBDGT 

VKDETSPVEECFFSQSSNSYQCHTrTGEQPSGCTG 

LGKSISFDTKLVKHEIINSEERPFKCEELVEPFRCD 

SQLIQHQEKKTEEKPYQCSECGKAFSINEKLIWH 

QRLHSGEKPFKCVECGKSFS YSSHYITHQTIHSGE 

KPYQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 

KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 

AFNGNAKLIQHQRMTGEKPYECNECGKGFRCSS 

QLRQHQS1HTGEKPYQCKECGKGFNNNTKLIQH 

QR1HTASLAEQLFKASGNHPNWGCCLTISSPGPS 

VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 

SFLPSHSPSCFEPWNVTDYDSSWYRQKQVLSGV 

WSSPLSILKLPRTLIRISIfflQEMDTPGEMLMTGR 

GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAARAPVRAEAVRRMPPGAEAGSWL 

DD 


3594 


A 


39 


261 


RAAMMDTSRVQPIKLAIVIKVLGRTGSQGQCTQ 
VRVEFMDDTSRSIIRSVKGP VREGDVL 1 LJLt-bJaKb 
ARRLR 


3595 


A 


973 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 
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SEQID 
NO: 



Method 



3596 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



106 



2960 



Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, I^=Leucine, M=Methionine, 
N=Asparogihe, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 



DKEWMPVTKLGRLVKDMK1KSLEEIYLFSLPIKE 

SElIDFFLGASLKDEVLKJMPVQKQTRAGQRTRf 

KAFVAIGDYNGHVGLGVKCSKEVATAIRGAIILA 

KLS1VPVRRGYWGNKIGKPHTVPCKVTGRCGSV 

LVRLDPAPRGTGIVSAPVPKKLLMMAGIDDCYTS i 

ARGCTATLGNFAKATFDAISKTYSYLTPDLWKE 

TVFTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 

TT 



DERRVGAADMFGRSRSWVGGGHGKTSRMHSL 
DHLKYLYHVLTKNTTVTEQNRNLLVETIRS1TEIL 
IWGDQNDSSVFDFFLEKNMFVFFLNELRQKSGRY 
VCVQLLQTLNILFENISHETSLYYLLSNNYVNSn 
VHKFDFSDEE1MAYYISFLKTLSLKLNNHTVHFF 
YNEHTNDFALYTEAIKFF1WESMVRIAVRTITL 
NVYKVSLDNQAMLHYIRDKTAVPYFSNLVWFIG 
SHVIELDDCVQTDEEHRNRGKLSDLyAEHJ^DBL 
HYLNDILIENCEFLNDVLTDHLLNRLFLPLYVYSL 
ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 
SLAEVBLNGDLSEMYAKTEQDIQRSSAKPSIRCFI 
KPTETLERSLEMNKHKGKRRVQKRPNYKNVGEE 
EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 
EEIEMVIMERSKLSELAASTSVQEQNTTDEEKSA 
AATCSESTQWSRPFLDMVYHALDSPDDDYHALF 
VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 
TYNHPLAERLIRIMNNAAQPDGKIRLATLELSCL 
LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 
RHFYKGEDIFLDMFEDEYRSMTMKPMNVEYLM 
MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 
RVFFMLRSLSLQLRGEPETQLPLTREEDLKTDDV 
LDLNNSDLIACTVITKDGGMVQRSLAVDIYQMS 
LVEPDVSRLGWGVVKFAGLLQDMQVTGVEDDS 
RALMTIHKPASSPHSKPFPILQATFIFSDHIRCIIAK 
QRLAKGRIQARRMKMQRIAALLDLPIQPTTEVLG 
FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 
ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 
SOSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 



3597 



"427 



277 



GVRR1QHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 



3598 



503 



FRPRTKKATAMYLEHYLDS1ENLPCELQRNFQL 

MRELDQRTEDKKAEIDILAAEYISTVKTLSPDQR 

VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 

DKHIRRLDADLARFEADLKDKMEGSDFESSGGR 

GLKKGRGQKEKRGSRGRGRRTSEEDTPKKKKH 

KGG 



3599 



3907 



KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKYIVSVGYQH 

DMTVNVWAWKKNIVVASNKVSSRVTAVSFSED 

CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRNNLFTDVACGRGKKADSTFCITSSG 

LLCEFSDRRLLDKWVELRVYPEVKDSNQACLPP 

SSFH'CSSDNTIRLWNTESSGVHGS'ILHRNILSSDL 

IKIIYVDGNTQALLDTELPGGDKADASLLDPRVG1 

RSVCVSPNGQHLASGDRMGTLRVHELQSLSEML 

KVEAHDSEILCLEYSKPDTGLKLLASASRDRLIH 

VLDAGREYSLQQTLDEHSSSITAVKFAASDGQVR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeudne, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X«=Unknown, *=*Stop codon, £=possible nucleotide deletion, 
V=possible nucleotide insertion 










M1SCGADKSIYFRTAQKSGDGVQFITITHHVVRK 

TTLYDMDVEPSWKYTAIGCQDRN1RIFNISSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYIATSCSDKNL 

SIFDFSSGECVATMFGHSErVTGMKFSNDCKHLIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL' 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPH1IRLLSQEEGVFAQDLEPAPIEDGIVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLOVOTRPLREPSPSSS^ALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREIEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLAAFSPVTKGRAPGEAEKPGFPVGLGK 

AHSTTERWACLGEGTTPKPRTECQAHPGPSSPCA 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSRIAQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGST1SCSMALCEAAGCGSALLWPRLLLFGDSIT 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TRWAKIILPRLIRKGNSLDIPVAVTIFFGANDSAL 

KDENPKQfflPLEEYAANLKSMVQYLKSVDIPENR 

VILITPTPLCETAWEEQCIIQGCKLNRLNSVVGEY 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 

SDGLHLSPKGNEFLFSHLWPLDEKKVSSLPLLLPY 

WRDVAEAKPELSLLGDGDH 


3601 


A- - 


44 


223 — - 


VHFPLIPQLAKGFWTMNRAARNKSEKRYYSEFL - 
QIAHLFNYGLSSFLREFIIFLIKLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRITSR 

TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 

PALRRENFLEAAASGRSGRTPTGGVGFRDVGGP 

HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGEI 

SPPPRESQLRRDPEVHFESPAHPLGFRLLPGRGLP 

ANAVTVETAAMAAPRQIPSHrVRLKPSCSTDSSF 

TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI 

CKEYEAEQPPFPEGYKVKQEPVITVAPVEEMLFH 

GFSAEHYFPVSHFTMISRTPCPQDKSETINPKTCS 

PKEYLETFIFPVLLPGMASLLHQAKKEKCFEVVL 

QMTPSGGKACVWGHLPSSSHTI 


3603 


A 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQSVLR 
RMQKKYWKTKQVFIKATGKKEDEHLVASDAEL 

TiAVT T7A/T7UCVnPTr , TPT T WSWYCil RT NCiMTCS 

JL/Ai\JLil Vrrlo V l^c 1 \* 1 njjLaviixsjs. x vJL»rvj-ri> wivixvo 


3604 


A 


103 


2440 


QPRRRVFPAAGRGPGRKCSQWGRQASVSFEDVT 

VDFSKEEWQHLDPAQRRLYWDVTLENYSHLLS 

VGYQIPKSEAAFKLEQGEGPWMLEGEAPHQSCS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
Co last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyialanine, G=GIycine,H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M^Methionlne, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 

Ti-TWMnninn \f— \/alinf» W=Tt , vntnnhiin Y=Tvrn^5 np 

i c inreonine, v — vaiiocj tt — xi/|iiupnaii, * jyiuamc, 
X=Unkno>vn, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










GEAIGKMQQQGIPGGIFFHCERFDQPIGEDSLCSI 

LEELWQDNDQLEQRQENQNNLLSHVKVLIKERG 

YEHKNIEKnHVTTKLWSlKRLHNCDTILKHTLN 

SHNHNRNSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTOHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQR1HAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNLITHQKIHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKHYECNECGKAFTRKSALRMHQRIHTG 

EKPYVCADCGKAFIQKSHFNTHQRIHTGEKPYEC 

SDCGKSFTKKSQLHVHQRIHTGEKPYICTECGKV 

FTHRTNLTTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTHTGEKPYKCNGCGKAFIWKSRLKIH 

QKSHIGERHYECKDCGKAFIQKSTLSVHQRIHTG 

EKPYVCPECGKAFIQKSHFIAHHRIHTGEKPYECS 

DCGkCFTKKSQLRVHQKIHtGEKPNICAECGKAF 

TDRSNLITHQKIHTREKPYECGDCCjKlr 1 WKoKL 

NIHQKSHTGERHYECSKCGKAFIQKATLSMHQII 

HTGKKPYACTECQKAFTDRSNLIKHQKMHSGEK 

RYKASD 


3605 


A 


3 


322 


SFRMSGRGKGGKGLGKGGAKJ<iiKKVLKUNiyui 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDWYALKRQGRT 
LYGFGG 


3606 


A 


1 


1749 

• - — 


VPVTAEAKLMGFTQGCVTFEDVAIYFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDE 

ETPEQSVSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTD1LHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHKHTFFHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRfflTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

PYECGEGGKLFRQSFSLVVHQRJHTTARPYECGQ 

CGKSFSLKCGLIQHQLIHSGARPFECDECGKSFSQ 

RTTLNKHHKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGKFFKV2 a Y 1 L VbriyiU 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQHSGLILHRKSHTVERPRDSSKC 

GKPYSPRSNTV 








_ 




3607 


A 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
C V VvjKrJv I uAf dUKI^Lfo l X\j yUr 1 ivuv i L>m y vjxsjv 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKGYIHLSAPRI^YMHTTASNGRMLFMKVTM 
YMRRGVQIMGWSVRMAFMACFTQ 


3609 


A 


118 


873 


VWMAWQVSLLELEDRLQCPICLEVFKESLMLQC 
GHSYCKGCLVSLSYHLDTKVRCPMCWQWDGS 
SSLPNVSLAWVIEALRLPGDPEPKVCVHHRNPLS 
LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 
MKEELAALFSELKQEQKKVDELIAKLVKNRTRIV 
NESDVFSWVERREFQELRHPVDEEKARCLEGIGG 
HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tf\ ffSrct amino 
IU HIM diuiiiu 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleudne, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=GIutaralne, R=Arginine, S=Serine, / 

T-Tk.«nn:nA i/bVoIShp W=Trvntnnhfln Y=Tvrosin*> 
I = 1 nreonine, V = Valine, tt — Aiy|Muyu»i», m &/iuaiuc, 

X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 

ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 

TPVTVCGDIHGQFYDLCELFRTGGQVPDTNYIFM 

GDFVDRGYYSLETrTYLLALKAKWPDRTTLLRG 1 

NHESRQITQVYGFYDECQTKYGNANAWRYCTK 

WDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 

ERNQEn'HKGAFCDLVWSDPEDVDTWAI&FKCjA 

GWLFGAKVTNEFVHINNLKLICRAHQLVHEGYK 

FMFDEKLVTVWSAPNYCYRCGNLASIMVFKDVN 

TREPKLFRAVPDSERVIPPRTTTPYFL 


3611 


A 


2459 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQN1SWDMAWLKATQEAPAASTLGSYSLPG 

TLAKSEILETHGTMNFLGAETKNLQLLVPKTEIC 

EEAEKPLIISERIQKADPQGPELGEACEKGNMLK 

RQRIKREKKDFRQVIVlSlbCHLPESFKEEENQkCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLVVHQRIHTGEKPFECHECGKAFIQSAN 

LWHQRIHTGQKPYVCSKCGKAFTQSSNLTVHQ 

KIHSEEKTFKCNECEKAFSYSSQLARHQKVHITE 

KCYECNECGKTFTRSSNLIVHQRIHTGEKPFACN 

DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 

FSCFSHLIVHQRIHTAEKPYDCSECGKAFSQLSCL, 

IVHQRIHSGDLPYVCNECGKAFTCSSYLLIHQRIH 

NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 

YECEKCGAAFISNSHLMRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP ! 

SIPNAHSCEMCILVMKDELYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 

ALLLNSCKIPLSDNLFPCKDVEKDFPTILGLLQHQ 

TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

THNAEKPYVCNICGKSFLHKQTLVGHQQRHTRE 

RSYVCIECGKSLSSKYSLVEHQRTHNGEKPYVCN 

VCGKSFRHKQTFVGHQQRIHTGERPYVCMECGK 

SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHRIHTGERPYECKECGKAF1HKKRLLEHQ 

RIHTGEKPYVCIICGKSFIRSSDYMRHQRIHTGER 

AYECSDCGKAFISKQTLLKHHKIHTRERPYECSE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKJU,LEHQKVHTGEKPCECSbCU^ o 

LIQHQKVHSGERPYNCTACEKAFIYKNKLVEHQ 

RIHTGEKPYECGKCGKAFNKRYSLVRHQKVHIT 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREIPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGGRHGPAGTSVELGLQQGIGLHKALS 

TGLDYSPPSAPRSVPVATTLPAAYATPQPGTPVSP 

VOYAHT PHTFOFIGSSOYSGTYASFffSOLIPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 
QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanfne C=Cysteine, D=*Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Grycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N^Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 

t_ti._«««Uii VsA/ollnA WsTrvntnnhflll Y«=TvrfKinp 

1=1 nrcomne, v^vaimej tt=*i rypiupiiaii) j ijivhuc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PAQQNQYVH1SSSPQNTGRTASPPAIPVHLHPHQ 

TMlPHTLTLGPPSQVVMQYADSGSHFVPREA'nC 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHVWHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGLHLGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQATTY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMVQAQIHLPWQSVASPAAAPPTLPPYFMK 

GSnQLANGELKKVEDLKTEDFlQSAEISNDLKIDS 

STVEPJEDSHSPGVAVIQFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VCISLTLKNLKNGSVKXGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 

PEKMGLSAAPFLTKIEPSKPAATR*U<XW5)Ai'lJ&K 

KLEKSEDEPPLTLPKPSLIPQEVKICIEGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A " 


3 


1603 


DAWALTNQFSDSKQHIEVLKESLTAKEQRAAILQ 

TEVDALRLRLEEKETMLNKKTKQIQDMAEEKGT 

QAGEIHDLKDMLDVKERKVNVLQKKIENLQEQL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

ALAEKERT1ERLKEQRDRDEREKQEEIDNYKKDL 

KDLKEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKKDSRLKTLEIALEQKKEECLKMESQLKKAH 

EAALEARASPEMSDRIQULEREITRYKDESSKAQ 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRQ 

VKDQNKKVANLKHKEQVEKKKSAQMLEEARRR 

EDNLNDSSQQLQDSLRKKDDRIEELEEALRESVQ 

ITAEREMVLAQEESARTNAEKQVEELLMAMEKV 

KQELESMKAKLSSTQQSLAEKETHLTNLRAEKK 

KHLEEVLEMKQEALLAAISEKDANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDQDEEEGIWA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

PTWKRNFRSALNRKEGLRLAEDRSKDPHDPHKI 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRQVFQQTISCPEGLRLVGSEVGDRTLPGWP 

VTLPDPGMSLTDRGVMSYVRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEWKDKEGGVFDLGPFIVGSLCiPFlJJL,l 11* 1 C 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLfflSNSHP 

LSLTSDQYKAYLQDLVEGMDFQGPGES 










3617 


A 


852 


304 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 

RASSTSQPLDQVTGSVWNLGRLNHVA1AVPDLE 

KAAAFYKNILGAQVSEAVFLr'brlu V Vr VJNIAj 

NTKMELLHPLGRDSPIAGFLQKNKAGGMHHICIE 

VDNINAAVMDLKXKKIRSLSEEVKJGAHGKPVIF 

LHPKDCGGVLVELEQA 


3618 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 
DDDMEGDEAWRCTLSANMYVDEILVWCASEL 



397 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K«=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, J 
T^Threonine, V«Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 





- - - 






NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLE1LKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTNVALMCMLREIGKHINMDGTINVDDFK1IY1 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLnLDEMLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SF11PWLEQTYVGITEKKAIKRFQIMNEIVYEKIM 

ERAGKNQVLVFVHSPJKETGKTAPj^IRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAMHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLY1RMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLS SEFKNITVREEEKLELQKLLERVPIP VK 

ESIEEPSAKJNVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNH^IGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLELPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFOTIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NDISTPEKWDILSRRWKQRKN VQNIhH^FV VDEV 

HLIGGENGPVLEVICSRMRYISSQffiRPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHAITKHSPKKPVIW 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

PYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVVVASRSLCWGMNVAAHLVIIM 

DTLYYNGKfflAYVDYPIYDVLQMVGHAl^RPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISffiDEMDVAPLNLGMIAAYYYINYTnEL 

FSMSLNAKTKVRGLffiUSNAAEYENlPIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPHVKTNLLLQAHL 

SRMQLSAELQSDTEEELSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPr 

PSGLFKRCTDKGVESVFD1MEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VWLVQLEREEEVTGPVIAPLFPQKREEGWWW 
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SEQW 
NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, G=Glycine, HNHistidine, 
I=IsoIeucine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 



1GDAKSNSLISDCRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 



3619 



5992 



DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 

DDDMEGDEAWRCTLSANMYVDEILVWCASEL 

NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

X^LLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTWALMCMLREIGKHINMDGTIWDDFKIIYI 

APMRSLV OEMVGSFGKRLATYGIT VAELTGDHQ 

LCKEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPWLEQTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MTOKRMWQSMCPLRQFRKLPEEWKKIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQ WDEKVHG SS 

EAFMLVEDVDSEXOLHHEYFLLKAKYAQDEHLI 

TFRVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAELRMLLQNSEGRQVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NniSTPEKWDILSRRWKQRKNVQNmLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFMSHTQTRLLSMAKPVFHAITKHSPKKPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

\nEQLFSSGAIQVWASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISffiDEMDVAPLl^GMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLDBIISNAAEYENIPIRHHEDN 

LLRQLAQKWHKLNNPKFT^PHVKTNLLLQAHL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanme C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Iso!eucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosioe, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 
WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 
PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT , 
DSQIADVARFCNRYPNIELSYEWDKDSIRSGGP 
VVVLVQLEREEEVTGPVIAPLFPQKREEG WWVV i 
IGDAKSNSLISKRLTLQQKAKVKLDFVAPATGG ' 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS j 

DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 

VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 

LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 

EKPQQHQKTKMIVLGFSNPINWVRTRIKAFLIWA 

YFDKEFSITEFSEGAKQAFAHVSKLLSQCKFDLL 

EELVAKEVLHALKEKVTSLPDNHKNALAANIDEI 

VFTSTGDISIYYDEKGRKFVN1LMCFWYLTSAN1P 

SETLRGASVFQVKLGNQNVETKQLLSASYEEQR 

EFTQGVKPDWTIARIEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS | 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

NSSVEAKDSGLESKKLPRSVKLEKSAPDTELVNV 

THLNTEVKNfSSDTGKVKLDENSEKHLVKDLKAQ 

GTRDSKPIALKEEIVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPPIPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAAEPHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDIIGIIGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITA1REIKJLRQL 

IHRSVVNMKEIVTDKQDALDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDHKSFMKQLMEGL 

EYCHKKNFLHRDIKCSNILLNNSGQIKLADFGLA 

RLYNSEESRPYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGCELGELFTKKPIFQANLELAQLELISR 

LCGSPCPAVWPDVnCLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVWEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTDLSIPQMAQLLNIHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPV1 

LPSAEQTTLEASSTPADMQN1LAVLLSQLMKTQE 

PAGSLEENNSDKNSGPQGPRRTPTMPQEEAAGRS 

NGGNAL 


3622 
3623 


A 
A 


16 

2 


390 
1544 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLS l 

KLKKSYCQRQGVPVNSLRFLFEGQRIADNHTPEE 

LGMEEEDVIEVYQEQIGGHSTV 

PPPAPGPDGLNEGCLHRLSMPHQRPRTCAMNPE 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G^GIycine, ENHistidine, 
l=Isoleucine, K=Lysine, l>Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
1=1 nreomne, v—vaiine, i rypiopnan, r= tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASE.DGGDYRPE 

LSPLHHAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISTVSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSGSFTLMRDERGLPAMNNLYSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRITAELKRYSIPQAIFA 

QRVLCRSQGTLSDLLRNPKPWSKLKSGRETFRR 

MWKWLQEPEFQRMSALRLAACKJIKEQEPNKDR 

NNSQKKSRLWTDLQRRTLFAIFKENKRPSKEMQ 

mSQQLGLELTTVSNFFMNARRRSLEKWQDDLS 

TGGSSSTSSTCIXA 


3624 


A 


27 


2152 


SARKAEAATSGTAARDGSVGRNLVPPPSASAPK 

AEVESNEKJDKRPEEEEQVITODDERPSEKNEFSR 

RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKIT 

AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 

AELKTRVEIGECNKJIHKTVLTELQAKI^ 

EAAKJEDLKKJRHEOTPNPPV^ 

MSYRNAGTVRQMLESKRNVSESAPPSFQTPVNT 

VSSTNLVTPPAWSSQPKLQTPVTSGSLTATSVLP 

APNTATVVATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 

TASAAPLGTTLAVQAVPTAHSIVQATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PIUENQT^TIDASVSKKAADSTSQCGKATGSDS 

SGVIDLTMDDEESGASQDPKKLNHTPVSTMSSSQ 

PVSRPLQPIQPAPPLQPSGVPTSGPSQTTIHLLPTA 

PTTVNVTHRPVTQVTTRLPVPRAPANHQVVYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYV VNNGLTLG STGPQLTVHHRPPQ VHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAIVLVMECPGGGSKLCHC 


_3625- - 


A 


210 


1115 


-ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQIT 
LQGSRRRQGRTAFPASGKKRETDYSDGDPLDVH 
Kl^PSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 
ILKPFMLSIQREESTCTAfflTDIMDDWLDCAFTCG 
VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 
AVQIOTKCFYTPKCHQDRNDlXNSALDiJvEFt'UH 
KNGTPFSCFYSPASQSEDVILIKKYDQMAIFHCLF 
WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTW 
RDEVGGKVPY1EQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSVVEFSALSVSMACLSPSQLQKFQQDGFLVLEG 

FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 

EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 

NFLVPPEKSINKIGHALHAHDPVFKSITHSFKVQT 

LARSLGLQMPVVVQSMYIFKQPHFGGEVSPHQD 

ASFLYTEPLGRVLGVWIAVEDATLENGCLWF1PG 

QWT^nvSRB MVR APVGS APGTSFLGSEPARDNSL 

FVPTPVQRGALVLIHGEVVHKSKQNLSDRSRQA 

YTFHLMEASGTTWSPENWLQPTAELPFPQLYT 


) 3627 


A 


231 


644 


INSSPRTGl^HQELNLHTERDSRSQRAVLKIPRQ 



401 



WO 01/57190 



PCTAJS01/04098 



SEQtD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteme, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutaraine, R=Arginine, S-Serine, f 
T^Threonine, V^Valine, W=Tryptopnan, Y= tyrosine, 
X=linknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 










NPGIFYWBFLPSRSHSASHGSRQRQVSCQGTQDbl 
LKMRNTFAELKNSLEALSSRMDQAEERIGTQAG 
VQWRDHGSLQPQPPEFKQCFULSLPSSWDYRAC 
LS 


3628 


A 


2 


810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 

DWLMGKSKAKPNGKKPAAEERKAYLEPEHTKA 

RITDFQFKELVVLPPvEroLNEWLASNTTTFFHHTN 

LQYSTISEFCTGETCQTMAVCNTQYYWYDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPS SFESLVRKICRHLFHVLAHIY WAHFKETLA 

LELHGHLNTLYVUFILFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTNQHIIRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDR.VLILERQGHDKD 

LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 

SSAATSTSLLSEIEQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 

AIAKKNAVELELAKCRMDMMSLNSQLLDAIQQ 

KLNLSQQLEAWQDDMHRVIDRQLMDTHLKERS 

QPAAALCRGHSAGRGDEPSIAEGKRLFSFFRKI ! 


3630 


A 


423 


1 


PAKVLTLDIYLSKTEGAQVDEPVVITPRAEDCGD 

WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 

ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 

AALDGGVASAASPESKPSPGTKGQLRGESDRSK 

QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGIKNGVHF 

LQLELINGRLSASLLHSHDTETRATMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPAEKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKVVCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKASVWQKDQLVTQLHWQENGPTFSSTP 

YRYQACRFGQVPDQPAGLRLFTVQIPHKRLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEVVSCLDVSES 

GTFLGLGTVTGSVArYTAFSLQCLYYVREAHGrV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLirVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 

RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 

TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 

CCHPTCCQNTCCRTTCCQPTCVASCCQPSCCSTP 

CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 

HPTCYQT1CFRTTCCQPTCCQPTCCRNTSCQPTCC 

GSSCCQPCCHPTCCQTICRSTCCQPSCVTRCCSTP 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTT 

CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


' ^Dc/^vx>r;»T? a rtipqt rs^TTfiHfnGGRGAEGTGT 
DPAAPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLALIMAYQ 
RAYPLEVTKLIYCSRTVPEIEKVIEELRKLLNFYE 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

i*Ai*rpcnnn<1in<> 

lul I CSUUUUIIIg 

to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E>=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Htstidine, 
I=Isoleucine, K=Lysine, WLeocine, M^Merhlonine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginfne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










KQEGEKLPFLGLALSSRKNLCIHPEVTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAGIYNLDDLKALGRRQGWCPYFLA 

RYSILHANWVYSYHYLLDPKIADLVSKELARK 

AVWFDEAHNDDNVCEDSMSVNLTRRTLDRCQG 

NLETLQKTVLRIKETDEQRLRDEYRRLVEGLREA 

SAARETDAHLANPVLPDEVLQEAVPGSIRTAEHF 

LGFLRRLLEYVKWRLRVQHWQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTIIffiPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERFQSVIITSGTLSPLDIYPK 

ILDFHPVTMATFTMTLARVCLCPMIIGRGNDQVA 

ISSKFETREDIAVIRNYGNLLLEMSAVVPDGIVAF 

FTSYQYMESTVASWYEQGILENIQRNKLLFIETQ 

DGAETSVALEKYQEACENGRGAILLSVARGKVS 

EGIDFVHHYGRAVIMFGVPYVYTQSRILKARLEY 

I w "Ti t~\uC\\w PXTTYi* 7 TPrvATv/TR'H A AOi 'Vfi'k AIRCiK T 
JL, ixUkJr wJJvC/lN JLJri-< 1 r J^/YlYlivri/VrA.v^v_/ v vjivrviivvjxv i 

DYGLMVFADKRFARGDKRGKLPRW1QEHLTDA 
NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 


3634 


A 


159 


384 


LKMSSKTASTNN1AQARRTVQQLRLEASIERIKV 
SKASADLMSYCEEHARSDPLLIGIPTSENPFKDKK 
TCIDL ' 


3635 


A 


5 


409 


LETQFTCPFQSFHEKSCDVKMDRARNTGVISCTV 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
t pat vnrioQTjPFPnvpp^nTfrrtVRRCRAGFOCO 


3636 


A 


48 


282 


DHLKSCYQDSHEDPTKMKRFLFLLLTISLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGGIFLFFVANAI 
HLFCFS 


3637 


A 


1 


1248 


ARAGS V VGS AAARGPPAGCRCERA ARLPS SPAR 

RRRCDWVEDGAGRMEJXMTVSKFASICTMGAN 

ASALEmGPEQFPVNEHYFGLVNFGNTCYCNSV 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHSIATQKKKVGVIPPKKFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADILQEERKQEKQNGRLPN 

GNIDNENNNSTPDPTWVHEIFQGTLTNETRCLTC 

ETISSKDEDFLDLSVDVEQNTSITHCLRGFSNTET 

LCSEYKYYCEECRSKQEAHKRMKVKKLPMILAL 

GDATNPDRMYDLVAWVHCGSGPNRGHYIATV 

KSHDFWLLFDDDIVEKIDAQAIEEFYGLTSDISKN 

SESGYILFYQSRD 


3638 


A 


11 


630 


PAGIPVSTISSDRRASTOLTRKMKPDETPMFDPNL 

LKEVDWSQNTATFSP AISPTHPGEGLVLRPLCTA 

DLNRGFFKVLGQLTETGWSPEQFMKSFEHMKK 

NnnYYVTWPnVTI GOTVATATLIIEHKFMSCAK 

RGRVEDVWSDECRGKQLGNLLLSTLTLLSKKL 

NCYKITLECLPQ1WGFYKKFGYTVSE1WMCRR 

FLK 


3639 


A 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHSSPL 

LPHAMKSPFYRCQNTTSVEKGNSAVMGGVLJFST 

GLLGNL1JVLGIXARSGLGWCSRRPLRPLPSVFY 

MLVCGLTVTDLLGKCLLSPVVLAAYAQNRSLRV 

LAPALDNSLCQAFAFFMSFFGLSSTLQLLAMALE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E>=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leocine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, j 
ToThrpnninp Vt=Vflline. W^TrvntoDhan, Y=Tyrosine« 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V-possible nucleotide insertion 










CWLSLGHPFFYRRHITLRLGALVAPWSAFSLAF 
CALPFMGFGKFVQYCPGTWCFIQMVHEEGSLSV 
LGYSVLYSSLMALLVLATVLCNLGAMRNLYAM 

TTT> d 1 AD rrnD Q /""TP TIP A FPP A DfrP FA SPOPLFELD 

HLLLLALMTVLFTMCSLPVIYRAYYGAFKDVKEj 
KNRTSEEAEDLRALRFLSVISrVDPWIFIIFRSPVFR 
IFFHKIFIRPLRYRSRCSNSTNMESSL | 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEAIKLGSTAIGIQTSEGVCLAVEKRITSPLMEPS 

SIEKIVEIDAH1GCAMSGLIADAKTLIDKARVETQ 

NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 

/>A\^cDTicr\;AT t r:\rrYPvn POT FTTMDPSGTFV 
GAMSKrrOV AJLLr Vl^xiJS.UrA^J^rriiYLur o\j irv 

QCDARAIGSASEGAOSSLQEVYHKSMTLKEAIKS 
SLIILKQVMEEKLNATNIELATVQPGQNFHMFTK 

EELEEVIKDI 


3641 


A 


2 


1254 


PTGOGGRRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

SWPSCLCHGLISFLGFLLLLVTFPISGWFALKIVPT 

YERMIVFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKDGAVLSVGADVQFR1WDP 

VLSVMTVKDLNTATRMTAQNAMTKALLKRPLR 

EIQMEKLKISDQLLLEINDVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPF 1/bbAJL V sv{ v u i Kfr in v 

VLPSGTQSAYFLDLTTGRGRVGHGVPDGIPDVV 

VEMAEADLRALLCRELRPLGAYMSGRLKVKGD 

T A X A A \ AVI T? A WT DAT V 


3642 


A 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPRKH 

DSGAADLERVTDYAEEKEIQSSNLETAMSVIGDR 

RSREQKAKQER 


3643 


A 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALIFLSVYFI1 

rpr oni t?/^t\\jt\j A r? crPCVT "MWX/VTPFT TGWTTVTV 

LLLMSLHWFIFLLNLPVATWNIYRYIMVPSGNM 
GWDPTEIHNRGQLKSHMKEAMKLGFHLLCFF 
MYLYSMILALIND 


3644- 





95 — 


-2808 - - 


TSCRHFP1TSEDPLNYLLILTVERIYAYQALPLGFL- 

FCSRDPVPEYLNHCGVKYVLISDRASFCALHIFFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGIPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLTLATPPPHAWEPGAAPAQQPG 

CLIAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGWLYLCPE 

ALCGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GGCGWTFTTSYKLKRHLQSHDKLRPFGCPAEGC 

GKSFTTVYNLKAHMKGHEQENSFKCEVCEESFP 

TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 

ALFSHNRAHFREQELFSCSFPGCSKQYDKACRLK 

IHLRSHTGERPFLCDFDGCGWNFTSMSKLLRHKR 

KHDDDRRFMCPVEGCGKSFTRAEHLKGHSITHL 

STKPFVCPVAGCCARFSARSSLY1HSKKHLQDVD 
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SEQID 
NO: 


Method I 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 

E=Glutamic Acid, F=Pheny!alanine, G=Glycine, H=Histidine, 

Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 

T-Tk. an ninA V— VoUnp We=Trvntnnhfl n. Y=Tvrosine« 
1= I n re o nine, v— valine, ijimiimauj * ijiumhh 

X=Unknown, *=Stop codon, /=possib1e nucleotide deletion, 

\=possible nucleotide insertion 










TWKSRCPISSCNICLFreKHSMKTHMVKRHKVGQ 

DLLAQLEAANSLTPSSELTSQRQNDLSDAEIVSLF 

SDVPDSTSAALLDTALVNSGILTIDVASVSSTLAG 

HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF 

FGTAATGFQQSSLNMDE Vaa V a V urLuaLuai-A 

MKNSSPEPQALTPSSKLTVDTDTLTPSSTLCENSV 

SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 

GNHGSOKERNLITVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTVVCVICLEKPKYRCPACRV 

P YCS V VCFRKHKEQC NPETKP VbKJsiK&AJ-J' i is. i 
VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 
LGESATLRSLLLNPHLRQLMVNLDQGEDKAKLM 
RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A 


85 


1948 


ERGGGKAAAAAAAAAAARALAASGQDPRPHPR 

APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCNDLIAKHGAAT,QRSLTELDGLKIPSESG 

EKLKWNERATLFRITSNAMINACRDFLELAEIHS 

RKWQRALQYEQEQRVHLEETIEQLAKQHNSLER 

AFHSAPGRPANPSKSFIEGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSF1TVITEAKEDSRKAEGSTGTSSA 

DWSSADNVLDGASLVPKGSSKVKRRVRIPNKPN 

YSLNLWSIMKNCIGRELSRIPMPVNFNEPLSMLQ 

RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHRIAKPFNPMLGETFELDRLDDMGLRS 

LCEQVSHHPPSAAHYVFSKHGWSLWQEITISSKF 

RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 

NHVGKLWIDQSGDIEIVNHKTNDRCQLKFLPYSY 

FSKEAARKVTGVVSDSQGKAHYVLSGSWDEQM 

ECSKVMHSSPSSPSSDGKQKTVYQTLSAKXLWK. 

KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 

RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 

RRRLEACGPGSSCSSEE 


3647 


A 


46 


5007 


PTGDACVSTSCELASALSHLDASHLTENLPKAAS 
ELGQQPMTELDSSSDLISSPGKKGAAHPDPSKTS 
VDTGQVSRPENPSQPASPRVTKCKARSPVRLPHE 
GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVA 
ALRGAGPGAEGMTPAGAVLPGDPLTSQEQRQGA 
PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 
APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 
SPVTDIDSFIKELDASAARSPSSQTGDSGSQEGSA 
QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 
GAPAYPQWASQPSVLDSI>^KHFTVNKNFLSN 
YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 
DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 
• PSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPAS 
AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 
SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 
TEVTSASSAMENSPLSKVARHFHSPPIBLSSPNMV 
NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 
KNGESVLENLHISESQDLDDLLQKPKMIARRPIM 
AWFKEINKHNQGTHLRSKTEKEQPLMPARSPDS 
KIOMVSSSOKKGVTVPHSPPQPKTNLENKDLSKK 
SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 
APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 
QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 
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SEQID 
NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Alanine C=Cysteine, D=AspartJC Aad, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, KHLysine, k=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R°Arginine, S=Senne, | 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 



SGPLKPSVSDTS1RTFVSPLTSPKPVPEQGMWSRF 
HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 
PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 
PRPTGEKGGN1MASDRLERTNQLKIVEISAEAVSE 
TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ ) 
VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 
SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSffG 
GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 
PPHSLGRSRDSQVPVTSSVVPEAKASRGGLPSLA 
NGQGIYSVKPLLDTSRNLPATDEGDIISVQETSCL 
VTDKIKVTRRHYC YEQN WPHESTSFFS VKQRIKS 
FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 
1VSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 
LPQMAKSPSIMTLTISRQNPPETSSKGSDSELKKS 
LGPLGIPTPTMTLASPVKRNKSSVRHTQPSPVSRS 
KIXDELRALSMRDLDKLCSEDYSAGP5AVLFKTBL 
EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 
SAAE1PSSASDTGEAAQDLPFRRSWSVNLDQLLV 
SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 
E6VCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 
RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 
GNVLKVLHQAQLHKDALW1KKGMDQPRPSAR 
QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 
VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 
KGGAAEQAGIIEAGDEILAINGKPLVGLMHFDA 
WNIMKSVPEGPVQLLJRKHRNSS 



3648 



337 



1564 



KSRLS VTLMPVQLSEHPEWNESMHSLK1S VUGLP 
VLASMTKAADPRFRPRWKVVLTFFVGAAILWLL 
CSHRPAPGRPPTHNAHNWRLGQAPANWYNDTY 
PLSPPQRTPAGIRYRIAVIADLDTESRAQEENTWF 
TYLKKGYLTFSDSGDKVAVEWDKDHGVLESHL 
AEKGRGMELSDLIVFNGKLYSVDDRTGVVYQIE 
G SKA VP WVILSDGDGTVEKGFKAE WLA VKDER 
LYVGGLGKEWTTTTGDVVNENPEWVKVVGYK 
GSVDHENWVSNYNALRAAAGIQPPGYLIHESAC 
WSDTLQRWFFLPRRASQERYSEKDDERKGANLL 
LSASPDFGDIAVSHVGAWPTHGFSSFKFEPNTDD 
QnVALKSEEDSGRVASYIMAFTLDGRFLLPETKI 

GSVKYEG1EF1 



3649 



775 



PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 
QFKSIQHHLRTAQEHDKRDPVVAYYCRLYAMQ 
TGMKDDSKTPECRKFLSKLMDQLEALKKQLGDN 
EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 
HKNMIKSFYTASLLIDVITVFGELTDENVKHRKY 
ARWKATY1HNCLKNGETPQAGPVGBEEDNDIEEN 
EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 
QIPPGAHAPANTPAEVPHSTGVAK 



3650 



• 20 



963 



KMAATLGPLGSWQQWRRCLSARDGSSKKLLLl/L 
LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 
APRPCFLRDWELQVHFK1HGQGKKNLHGDGLAI 
WYTKDRMQPGPVFGNMDKFVGLGVFVDTYPNE 
EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 
GGCTAIVRNLHYDTFLVIRYVKRHLTIMMDIDGK 
HEWRDCIEVPGVRLPRGYYFGTSSITGDLSDNHD 
vtrt x T FF.T TVERTPEEEKLHRDVFLPSVDNMKL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
^Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, KHLysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S==Scrine, 
T=Threonine, V=Valine, W=I ryptopnan, Y*= tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










PEMTAPLPPLSGLALFL1VFFSLVFSVFAIVIGIILY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 

KFKLYLTIILILISFTCRFLLNSRVTDAAFNFLLVW 

YY CTLTIRE SILINNGSRIKG WWVFHH Y V STFLSG 

VMLTWPDGLMYQKFRNQFLSFSMYQSFVQFLQ 

YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

EWQVLMCGFPFLLLFLGNFFTTLRWHHKFHSQ 

RHGSKKD 


3652 


A 


640 


164 


VTTSC1TPFAFGLGVRASERLAEIDMPYLLKYOPM 

MQTIGQKYCMDPAVIAGVLSRKSPGDKILVNMG 

DRTS1VTVQDPGSQAPTSWISESQVFQTTEVLTTRI 

TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 

QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


IVRRDWQEVSD1HLAIVIANCKMTKSIRFPALEHC 

YTGGEVVLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGY1CFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEWK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3654 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEWLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSE.PP 

NTEGN1GIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEWK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3655 


A 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAHDWSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQNISWQRPKDHNNPLFIMDGISPTDICQGILGDC 

WLLAAIGSLTTCPKLLYRVVPRGQSFKKNYAGIF 

HFQIWQFGQWVNVVVDDRLPTKNDKLVFVHST 

ERSEFWSALLEKAYAKLSGSYEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL 

MGCSIEVTSDSELESMTDKMLVRGHAYSVTGLQ 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

EWEEVASDIQMQLLHKTEDGEFWMSYQDFLNN 

FTLLEICNLTPDTLSGDYKSYWHTTFYEGSWRTG 

SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 

VLYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEIF 
TNSREVSSQLRLPPGEYIIIPSTFEPHRDADFLLRV 
FTEKHSESWELDEVNYAEQLQEEKVSEDDMDQ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, I/*Leucine, M=Methionine, 
N=Asparagihe, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Tbreonine, V^vaiine, w— jrypropudii, j i^iuwuc, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
^possible nucleotide insertion 










DFLHLFKIVAGEGKEIGVYELQRLLNRMAIKFKS 
FKTKGFGLDACRCMENLMDKDGSGKLGLLEFKI 
LWKKLKKWMDIFRECDQDHSGTLNSYEMRLVIE 
KAGIKLNNKVMQVLVARY ADDDLllUi' Dbv 15>Cr 
LRLKTMFTFFLTMDPKNTGHICLSLEQVLGEGW i 
EGICRIAPACPSTPPPPSSD V Fur Adt^rKU" rr w ul, 

lpvstvaaDdhvgieal 


3656 


A 


3 


174 


PLCTHYLLPELPEKSSRTSPRSRPGNMLSGDPHLF 
OPLCHCLDHCPCCFSGKRLVA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYlKSPAl'Uy 

TQTCYVQGASPCQSYYVQAPASGSTSQYCV1DP 

CSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 

GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 

GUPMKSRSPALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPIDVGCQPVAEANAASMCLLANYAHA1IR.YR 

VGSTPLGRPSLCLPPTSHTACPLPGTCH1PGN1GIC 

GAYGKNTLNGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRTIE 

ELQQKILCSKAENARLIVQ1DNAKLAADDFRIKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVKELRSQLGEKFRIEL 

DIEPTIDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQbggg«-Wf fPKv. 1 P 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGOOSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 


710 


CSAVEVKMAARTAFGAVCRRLWQGLGNPIS V NT 

SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKD 

LTKPVVnSDEPDILYKRLSVLVKGHDKAVLDSY 

EYFAVtAAXELGISIKVHEPPRKIERFTLLQSVHI 

YKKHRVQYEMRTLYRCLELEHLTGSTADVYLEY 

IQPAmPEGVAMEVTKFCFFIFLDTIRTVTRTHQGA 

NLGNT1PJIKRRKQVIKPQGGHFCLNLK 


3661 


A 


2 


370 


DVSVAASEPTVYKNFlKMSCQQNQC^CtjPPi'K.C 
PBPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGOOSGGSGCCSGGGCC 


3662 


A 


205 


1277 


" RKSLPHPNPQKMLKKPLSAVTWLCIFIVAFVSHP 
AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 
VAa^SSLLSELNKXQERDWVSVVMQVMELESN 
SKRMESRLTDAESKYSEMNNQBDIMQLQAAQTV 
TQTSAGKETSPLRERGVPPHLQHCFYIPPDDFLGS 
PELEVFCDMETSGGGWTHQRRKSGLVSFYRDW 
KQYKQGFGSIRGDFWLGNEHIHRLSRQPTRLRVE 
NffiDWEGNLRYAEYSHFVLGNELNSYRLFLGNY 
TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 
Q1JIKGGYWYNCCTDSNLNGVYYRLGEHNKHLD 
GITWYGWHGSTYSLKRVEMKIRPEDFKP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, ^Leucine, MhMethionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
Y=possible nucleotide insertion 


3663 


A 


64 


1456 


LSSAKETLAQMYNTVWNMEDLDLEYAKTDINC 

GTDLMFYIEMDPPALPPKPPKPTTVANNGMNNN 

MSLQDAEWYWGDISREEVNEKLRDTADGTFLV 

RD A STKMHGD YTLTLRKG GNNKLIKIFHRDG KY 

GFSDPLTFSSVVELINHYRl^SLAQYWKLDVKL 

LYPVSKYQQDQWKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTADEAFNETIK 

ffEEQCQTQERYSKEYlEKFKREGNEKEIQRIMHN 

YDKLKSR1SEIDDSRRRLEEDLKKQAAEYRE1DKR 

MNSIKPDLIQLRKTRDQYLMWLTQKGVRQKJ^ 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGKRDGTFLVRESSKQGCYAC 

SVWDGEVKHCVINKTATGYGFAEPYNLYSSLK 

ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWVVSVPHISARSCPDPLLS 

RTGRVPGGRGAGLPIUfflSPl^C 

Q\0)VPTLTGAFGILAAHVPTLQVLRPGLVVVHA 

EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 

MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 

IEANEALVKALE 


3665 


A 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 

RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

HNCKKVSNEEKPKVAIGEECRADEQAFLVALYK 

YMKERKTPIERIPYLGFKQINLWTMFQAAQKLG 

GYETITARRQWKHIYDELGGNPGSTSAATCTRR 

HYERLILPYERFIKGEEDKPLPPIKPRKQENSSQE 

NENKTKVSGTKRIKHEIPKSKKEKENAPKPQDAA 

EVSSEQEKEQETLISQKSPEPLPAADMKKKJEGY 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYPGI 

KARITQRALDYGVQAGMKMEEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSNIKISAFSFPNTSLAF 

VPGVGDCALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPILKNLNEMLCPIIASEVKALNANLSTLE 

VLTKIDNYTLLDYSLISSPEITENYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLYIGIAEYFFKS 

ASFAHFTAGVFNVTLSTEEISNHFVQNSQGLGNV 

LSRIAEIYILSQPFMVRIMATEPPIINLQPGNFTLDI 

PASMMLTQPKNSTVETIVSMDFVASTSVGLVIL 

GQRLVCSLSLNRFRLALPESNRSNIEVLRFENILSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSDIEV 

LEGFLLISTDLKYETSSKQQPSFHVwEGLNLISRQ 

WRGKSAP 


3667 


A 


1 


181 


FRGRLGSGKNGGGSMNAPPAFESFLLFEGEKITIN 
KDTKVPNACLFTINKEDHTLGNIIK 


3668 


A 


212 


431 


VAGEAVPFFPMMYSEPLKPSYLALVLWYFLLTG 
YCITKPEVIFKIEQGEEPWILEKGFPSQCHPAKYL 
WCLrlU 


3669 


A 


458 


1056 


FSGVCFAGIAGSMATLLHDAVMNPAEVVKQRLQ 
MYNSQHRSAISCIRTVWRTEGLGAFYRSYTTQLT 
MNPFQSMFITYEFLQEQVNPHRTYNPQSHIISGG 
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I SEQID | 
NO: 


Method 1 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, OGlycine, H=Histidine, 
I=Isoleucine, KNLysine, WLeucine, MNMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y^Tyrosinc, | 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


1 








LAG ALAAAATTPLDVCKTLLNTQENV ALSL AN1S 
GRLSGMANAFRTVYQLNGLAGYFKulQARVlYg 
MPSTAISWSVYEFFKYFLTKRQLENRAPY 


3670 


A j 


145 


298 


KNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 1 


3671 


A j 


3 


462 


ILKVAKKERTMSSLPVPYKLPVSLSVGSCVIIKGT 

_ -ii f-r^-riYN ^ ir^v ▼ A I'll I *I1 T 7T 11/ /*"^ 

PIHSFIbTOPQLQVDFYTDMDEDSDIAFRFRVHFG : 
NHVVMNRREFGIWMLEETTDYVPFEDGKQFELC 
IYVHYNEYEIKVNGHTHLRALSHRIPPSFVEDGC 
KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

V1LRDK1RFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSVRQLALLHFRNAITLSVKLED 

ALARAHARVPPA1VQMLLVLQGVHESRGVTEDY 

LRLETLVQKWSPYLGTYGLHSSEGPFTHSCILEK 

RLLRRSRSGDVLAKNPVVRSKSYNTPLLNPVQE 

HEAEGAAAGGTS1RRHSVSEMTSCPEPQGFSDPP 

GQGPTGTFRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 


rpprvwypelrelsaaaprwshrtapgimvfyf 

tsssvnssaytiymgkdkyenedlikhgwpedi 

wfhvdklssahvylrlhkgeniedbpkevlmdc 

ahlvkansiqgckmknvnvvytpwsnlkktad 

mdvgqigfhrqkdvkivtvekkvneilnrlekt 

kverfpdlaaekecrdreernekkaqiqemkkr 

ekeemkkkremdelrsysslmkvenmssnqdg 

NDSDEFM 


3674 

.[_.._ 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMhO^TVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKJVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM " 


3675 


A 


921 


1321 


VTLAKMRVHISSCLKVQEQMANCPKFVPVVF Its 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRWCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMISRYTRKAVPQSLELKGITKHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKLSVHTKSLQEECQQWT 

ASFPHLRILGRQIITPSEGYRLYPRSPSAVSASYET 

TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 

FCSMERDEEDSIIVSEGIIEEYLAFDHIDffiEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKEDVLAYVFD 

SVWCKWSCMEQLTRSHWEGFASDDESNVAVT 

T?pn<!P«j«;rvi <?FI HPLVLPRVPOSKVLYITSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

DLDDKLLMRPGS STILSTRNWPNRAVEFSTS SLS 

YTVQSTRRRNPPPRTLHPISTSHSCAETPRSVEEIL 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leocine, M=Methionine,' 
N=Asparagine, P=Prolioe, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










RGARVPVAPDSLSSPSPTPLSRNNLLPPIGTAEVE 

HVSTVGPQRQMKPHGDSSRAQSAWDEPNYQQ 

PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 

HQARPGRGSAGPQLHGSTKSQSGGRPVSRTRQG 

P 


3677 


A 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAIYSVVGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VHNPGLALLHLLLLYGLVVSTALIWHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRDSLCPVHQPQPT 

EKSD 


3678 


A 


20 


1508 


RGKAEFFLAMAGTNALLMLENFIDGKFLPCSSYI 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDIPRSVQNFRFFASSSLHHTSE 

CTQMDHIXKMHYTVRAP-V-GVAGLISPWNLPiY 

LLTWKIAPAMAAGNTVIAKPSELTSVTAWMLCK 

LLDKAGVPPGWNTVFGTGPRVGEALVSHPEVPL 

ISFTGSQPTAERITQLSAPHCKKLSLELGGKNPAII 

FEDANLDECIPATVRSSFANQGEICLCTSRJFVQK 

SIYSEFLKRFVEATRKWKVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEEFGPVTCV 

VPFDSEEEV1ERANNVKYGLAATVWSSNVGRVH 

RVAKKLQSGLVWTNCWLIRELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKTITVKH 


3679 


A 


1862 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEIEAIINSLP 

TKKIPGPDRFTAKFYQRYKEELSNLIHYLGLSHH 

LLALNFIIVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSVVYfflGGGWALASAKIRY 

YDELCTAMAEELNAV1VSIEYRLVPKVYFPEQEH 

DVVRATKYFLKPEVLQKYMVDPGRieiSGDSAG 

GNLAAALGQQFTQDASLKNKLKLQALIYPVLQA 

LDFNTPSYQQNVNTPILPRYVMVKYWVDYFKG 

NYDFVQAMTVNNHTSLDVEEAAAVRARLNWTS 

LLPASFTKNYKPWQTTGNARIV QELPQLLDARS 

APLIADQAVLQLLPKTYBLTCEHDVLRDDGIMYA 

KRLESAGVEVTLDHFEDGFHGCMEFTSWPTNFSV 

GIRTRNSYIKWLDQNL 


3680 


A 


249 


2146 


RSWGAPWFWRMRLLRRRHMPLRLAMVGCAFV 

LFLFLLHRDVSSREEATEKPWLKSLVSRKDHVLD 

LMLEAMNNLRDSMPKLQBRAPEAQQTLFSINQSC 

LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 

SKWTPLETQEKEEGYKKHCFNAFASDRISLQRSL 

GPDTRPPECVDQKFRRCPPLATTSVIIVFHNEAWS 

TLLRTVYSVLHTTPAILLKEIILVDDASTEEHLKE 

KLEQYVKQLQWRWRQEERKGLITARLLGASV 

AQAEVLTFLDAHCECFHGWLEPLLARIAEDKTV 

VVSPDrVTBDLNTFEFAKPVQRGRVHSRGNFDWS 

LTFGWETLPPHEKQRRKDETYPIKSPTFAGGLFSI 

cv c vtrcmfiTvnKOivjfFIWfTfiENVEMSFRVWOC 

GGQLEIIPCSVVGHVFRTKSPHTFPKGTSV1ARNQ 

VRLAEVWMDSYKKIFYRRNLQAAKMAQEKSFG 

DISERLQLREQLHCHNFSWYLHNVYPEMFVPDL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteme, D=Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, OGIycine, H=Histidme, 
I=Isoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, f 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TPTFYGAIKNLGTNQCLDVGENNRGGKPLIMYS ! 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHVSKG 
ALGLGSCHFTGKNSQVPKDEEWELAQDQLIRNS 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMIDELN ' 

KQVSELSQLYKEAQAELEDYRKRKSLEDVTAEY 

IHKAEHEKLMQLThTVSRAKAEDALSEMKSQYSK 

VLNELTQLKQLVDAQKENSVSITEHLQVITTLRT 

AAKEMEEKISNLKEHLASKEVEVAKLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 

ESVKEKEKVHSEVVQIRSEVSQVKREKENIQTLL 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 

LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 

SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 

VISVYRMHLLYAVQGQMDEDVQKVLKQELTMC 

KNQSQKK 


3682 


A 


447 


1024 


AQALTAGRQLALAAPFIAPISPISLPRLNPPSQSW 

NSTPFFKVKLPPQKEVITSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 

QSPEAVRA VGKLS YNQL/V GEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 * 


LE1KQEEKF VG QCIKEELMHGEC VKEEKDFLKKE 

IVDDTKVKEEPPINHPVGCKRKLAMSRCETCGTE 

EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

DAFLKRPISNKYMYFMKNRARRQGINLKLLPNG 

FTKRKENSTFFDKKKQQFCWHVKLQFPQSQANST 

♦KKRVPDDKTINEILKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYELDPYKSLLD 

NLRNKVIIEYPTLHVVLKGSNNDMKVLHQVKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RlL\GPPET/PyTLPSSWPWSSPWERQCPMH\L*AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAW 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDGSH*HHCAAHRRPVTRRQAAH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

♦GGDLTPVPDGPHDCPRDVQGIPGAGGGSQLAPC 

CPPFPAAPVSVQGTQGLGPKNVLH*QWEGIRWQ 

KEPE/PGPPPEVELKRGAKCRIGDHGLGAVLGQG 

EYAS*SPSIPW*ASSSACPPLHPTP/TVYTQSPAAA 

PGWTRPPSP/PPPGLYPGP/PASHAPGVRGGISHQL 

YSLP*LCRECCSCP/PPPPAHGGRCPSLLPPEALAK 

LLL 


3685 


A 


101 


438 


AWVLQCKINTELQTEWMLKSMVLWLGEQVQS 
LQLQQQLHCHFNHTHICVTNLEY>TuKEYPWDLV 
KAHLQGASTSNITFDIGELQKKMLDLNKQTQEFQ 
PSL*AWTEFQQGLE 


3686 


A 


105 


845 


VSDVVKNQLVEVQCRQDGCDA VJEN V HyMMVU* 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPSADMLVHDFDDERTLEEEEMMEGETNFSSEI 
EDLAREGDMPMELLSLYGYGSTVRLPEEDEEEE 
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SEQ10 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, »=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EEEEEGEDDEDADNDDNSGCSGENKEENIKDSS 
GQEDETQSSMDDPSQSVASQDAQEIIRPRRCKYF 
DTNSEVEEESEEDEDYIP/SnSFFQSSDGI*SSSSSE 
DWKKEIMVGS 


3687 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADIISTVEFN 

HTGELLATGDKGGRWIFQREPESKNAPHSQGE 

YDVYSTFQSHEPEFDYLKSLEIEEKINKIKWLPQQ 

NAAHSLLSTNDKTKLWKITERDKRPEGYNLKDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRRIFA 

NGHTYHINSISVNSDCETYMSADDLRINLWHLAI 

TDRSFTPWVDIKPANMEDLTEVITASEFHPHHC 

NLFVYSSSKGSLRLCDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEIIS\SVSDVKFSHSDRYMLTR\DYLT 

VKVWDLNMEARPBETYQVHDYLRSKLCSLYEND 

CIFDKFECAWNGSDR/IMTGAYNNFFRMFDRNT 

KF DV-TLEASRGSSKERAVL 


3688 


A 


1 


401 

- ■ < 


KKVPGPXSEMSFSLNFILPANTTSSPVTxDCGPSL 
GLAAGIPLLVATALLVALLFTLIHRRRSSIEAMEE 
SDRPCE1SEIDDNPKISENPRRSPTHEKNTMGAQE 
AHrYVKTVAGSEEPVHDRYRPTDEMERRR 


3689 


A 


698 


889 


GRVLVHCAMGVSRSATLVLAFLMIYENMTLVEA 
IPDGAGPPQISALTQAFVRQLQVLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3691 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 


PLVRRLLRQTLRRVGGARAVREAVMRAVLTWR 

DKAEHCINDIAFKPDGTQLILAAGSRLLVYDTSD 

GTLLQPLKGHKDTVYCVAYAKDGKRFASGSAD 

KSVUWTSKLEGILKYTHNDAIQCVSYNP1THQLA 

SCSSSDFGLWSPEQKSVSKHKSSSKIICCSWTNDG 

QYLALGMFNGIISIRNKNGEEKVKIERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIQ 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDILAVADWG\QKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYVVGGCQDGTI 

SFYQLIFSTVHGLYKDRYAYRDSMTDVrVQHLIT 

EQKVPJKCKELVKKIAIYRNRLAIQLPEKILrYELY 

SEDLSDMHYRVKEKIIKKFECNLLVVCANHIILC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILKIFVDNLFAIVLLKQATAV 

RCLDMSASPJCKLAVVDENDTCLVYDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFWGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRKLFKEAYQIACLGVTDTDWRELA 

MEALEGLDFETAKKERKKRGETNNDLFLADVFS 

YQGKFHEAAKLYKRSGHENLALEMYTDLCMFE 

YAKDFLGSGDPKETKMLITKQADWARNIKEPKA 

AVEMYISAGEHVKA1EICGDHGWVDMLID1ARK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKSLVQLHVETQRWDEAFALGEKHPEFKDDIY 

MPYAQWLAENDRFEEAQKAFHKAGRQREAVQV 

l FOLTNNAVAESRFNDAAYYYWMLSMQCLDIA 

QDPAQKD 










3693 


A 


3 


1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTIHG 
GWRHHRDHTAIDEWDFNPSKFLIYTCLLLFSVLL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, IKAspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I=IsoIeucine, K=Lysine, L^Leucine, M=Metnionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=VaIine, W=Tryptoptaan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PLRLDGIIQWSYWAVFAPIWLWKLLWAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGMLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AACVWGFRHDRSLELEILCSVNILQFIFIALKLDRI 

IHWPWLVVFVPLWILMSFLCLWLYYIVWSLLFL 

RSLDVVAEQRRTHVTMAISWITIVWLLTFEVLL 

VHRLDGHNTFSYVSffWLWLSLLTLNlATTFRRK 

GGNHWWFAERRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVEN1KSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSL1DYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALWEEPIL$LWSETJ<ELTTsIB.GKMNyPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
H\GGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


VWL*TLS*HTCALMTVCRSCLVKYLEENNTCPT 
CRIVIHQSHPLQYIGHDRTMQDIVYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETCSAKQHLDS 
HRNGETKADD S SNKEAAE 


3698 


A 


1 


572 


KQCG1PHEVVRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 

NYYRGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKJCEDGEGNVWIAKSSAGAKVWVQW+M j 

TDLEEEIDIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 

HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 

PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 

GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 

AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

KMHFVPWLARPIFPPWDRGYKDPRFYRSPPLHE 

HPLYKIXJACYIFHHRCRLLEGVKQALWLTKTKL 

IEGLPEKVLSLVDDPRNHIENQDECVLNVISHARL 

WQTTEEIPKRETYCPVIVDNLIQLCKSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKhMVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYGNDAKV 

LEQPVWQSVGTDGRVFHFLVFQLNTTDLDSNE 

GVKM.AWVDSDQLLYQHFWCLPVIKKRVVVEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDVIKIRFQLQHERLSRSDPSAK 
YHGILQASRQILQEEGPTAFWKGHVPAQILSIGY 
GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTOQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEIFQEDTvRSPrLYNKDVNOis. 
WLWKGDVALLNCTAIVNTSNESLTDKNPVSESI 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFIIHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

or>iH rp^irtilP of 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Add, F=Pbenylalanine, OGlycine, H~Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V^Vahne, w=Tryptopnan, x=iyrostne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KEQSMSSVGFCVINSAKRGYPLKDATHIALRTVR 
RFLEIHGETIEKW 


3703. 


A 


128 


1255 


SLGPSPKSATIPCCGDTMAPEEDAGGEALGGSFW 

EAGNYRRTVQRVEDGHRLCGDLVSCFQERARIE 

KAYAQQLADWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVEASKKSYHAARKDEKTAQTRESHAKADSA 

VSQEQLRKLQERVERCAKEAEKTKAQYEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGEBAASDE 

EDLRWWRSTHGPGMAMNWPQFEEWSLDTQRTI 

SRKEKGGRSPDEVTLTS1VPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 

WLNQCECSVGEHTEEDLGLCPGRNQREKKR.SYK 

DFLREEEKIAAQVRNSSKKKLKDSE 


3705 


A 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLRI 

DVSRKKKILKAYDEDEDEDLYPDIHPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLANMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAIC 

WCRESRSHKQHSVLPLEEVVQEYKAKLQGHVE 

PLRKHLEAVQKMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAGAAASRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDEKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDAIVRKMSRMFCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204 


1996 


SRERQTTWMDHNFAPAPPEMQSHGAPGPGTSFS [ 

HSHVLGRPIRPSRLPGGGSPLTPVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETGIALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRVSSPGSPPVTLVPGGRVH 

SEGPGNPGLTKSNRMLATEKPLVSSYLALPFQSR 

LAQSAPVLAEPGSLGQGHLVSVTDHMPTRASPG 

KGKPRARGIPRPRGRLQRANTTVNLTAMDTRTD 

AARHLATMATNRPSLAINLATPNTSQLDTGTEFP 

ALDIKLGTARDLSSVGTVKSGKTVNLATAGTIKP 

GTAMNLTTVGTTKPGMVMDLIASEPDKLGKAM 

ATRSTAKPDMTTEGIAMDSATSDPVKPDTITATV 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSVVPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPASLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSINSNLLGYIGIDTDEQMRKKTMKTGFDFNIM 

WGTEGCGAAAGLVAGSTKDPISFPQ 


3707 


A 


3 


549 


SSS1SRDFLGQAACASGTMLRWLRDFVLPTAACQ 

DAEQPMRYETLFQALDKNGDGWDIGELQEGLR 

^GIPLGQDAEEKIFTTGDVNKDGKLDFEEFMKY 

LKDHEKKMKLAFKSLDKNNDGKIEASEIVQSLQ 

TT d\ TT^FOOAELILOSIDVDGTMTVDWNEWRD 

YFLFNPVTDIEEIIR 


3708 


A 


1 


1866 


EFRGAGRANMLAPRGAAVLLLHLVLQRWLAAG 
AQATPQVFDLLPSSSQRLNPGALLPVLTDPALND 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
H>=Glutamic Acid, F=Phenylalanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, j 
T e Threomne, V=Valine, W=Tryptopnan, Y- 1 yrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LYVISTFKLQTKSSATIFGLYSSTDNSKWEFTVM 

GRLSKAELRYLKNDGKVHLVVFNNLQLADGRRH 

RILLRLSNLQRGAGSLELYLDCIQVDSVHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLVVRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNTITECQAC 

GPLKFQSPTPSTVVPPASPAPPTRPPRRCPSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDEDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQIRGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGYICGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGDACDEDADGDGILNEQDNCVLIHNV 

DQRNSDKDIFGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNILDNCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHK^TVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNYIY 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKKENKSLKRDTKAIIDTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 

EFELRPQVFSIRG 


3711 


A 


3 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRSfflVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKiKNKRRRSLARPHDFFDAQTLDAIR 
HRAICFNLSAHIESLGKGHSVVFHSTVSILLFFQIK 
YKTLQKNISTIISKSLKI 


3712 


A 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRIEEACEMYTRAA>JMFKMAKNWSAA 
GNAFCQAAKLHMQLQSKHDSATSFVDAGNAYK 
KADPQGKTARHVACYLCV ~ - - 


3713 


A 


20 


974 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 

SVSLSPRRSRLLVLRCGLRRNPERPSSSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 

LWAAALGHVVSGKVMSRRAPGSRLSSGGGGGG 

TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 

FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 

YLLRRITRENDRDRRLATVKQLKEFIQQPENKLV 

LVKQLDILAAVHDVLNER 


3714 


A 


237 


458 


IFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 
QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 
DIGFIKL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 

X2 a \r\n irrOAT vt WPOrYI-TTJT TJrTNTRWr'T-rFRT OOP 
JbAV VLr 1 ^/VLiSJLlN "^JL^rll^^ 

AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 

RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 

QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, Lf=Leucine, M=Metnionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, ' 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

v„ilni,n*..ii. *— Cf n n rnHnn /=nnc^5 hip nnrlPOtifip Hplptiftfl . 
iV^UnKnOWn, — olOp CUUUU, /"fJUaaiuic iiuntuum uviviiuii) 

V=possible nucleotide insertion 










PRSTALRSPGLSPLLH 


3716 


A 


85 


3P8 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAMDS 

VPL1SPLD1SQLQPPLPDQWIKTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 

RRRRRPGLGALAAGVPAMAESVERLQQRVQELE 

RELAQERSLQVPRSGDGGGGRVRIEKMSSEWD 

SNPYSRLMALKRMGIVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDIKKSYRKLALKYHPDKNPD 

NPEAADKFKEINNAHAILTDATKRNIYDKYGSLG 

LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 

VSPEBLEAQLQSDEREATDTPIVIQPASATEP 


3719 




A 


2 

— . 


2173 

— 


SGGVRMGSRADGPRTSGHVTGKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSWDPLSSVLDGTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSVVG 

SDFEPWTNKRGEILARYTTTEKLSINLFMGSEKG 

KAGTATLAMSEKVRTRLEELDDFEEGSQKELLN 

LTQQDYVNRIEELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFKIASIRELIPRFYVEASILKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVQN 

QLVVQGVELPSYLPLYPPAMDWIFQCISYHAPEA 

LLTEMMERCKKLGNNALLLNSVMSAFRAEFIAT 

RSMDFIGMIKECDESGFPKHLLFRSLGLNLALAD 

PPESDRLQILNEAWKVITKLKNPQDYINCAEVWV 

EYTCKHFTKREVNTVLADV1KHMTPDRAFEDSY 

PQLQLIKKVIAHFHDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKCI\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNALTLEDEKRMLSYLINGFIKMVSF 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

LAMETRKVMKGNHSRKTAAFVRSWGAYWFITIP 

SLAGIFTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSFYISKTYCSWFSNLISGSL 

ADFNSKGTRDYSPRQMAVRE/KVFDVIIRCFKRH 

GAEVIDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCS1GGSCTMIGIMMPECHCSLHMTG 
PRCEEHVFILQQPGHIASILIPLLVLLLLALVAGVV 
FWHKRRVQGAKGFQHQRMTNGAMNVEIGNPTY 

K 


3722 


A 


75 


722 


MELVAGCYEQVLFGFAVHPEPEACGDHEQWTL 

VADFTHHAHTASLSAVAVNSRFWTGSKDETIHI 

YDMKKK1EHGALVHHSGHTCLKFYGNRHL1SGA 

EDGLICIWDAKKWECLKSIKAHKGQVTFLSIHPS 

GKLALSVGTDKTLRTWNLVEGRSAFIKNIKQNA 

HIVEWSPRGEQYVVnQNKIDIYQLDTASISGTITN 

.bivKloo V JSJ 4 L*o DO 


3723 


A 


110 


316 


MELSDNRRSGGLEGLAEKCPNLTYLNLSGNKIK 
DLSTVEALVSGTVLSLDLLFLVKFSEICLCLLISI 


3724 


A 


3 


406 


"VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=IsoIeucine, K=Lysine, I>Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, Serine, | 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










VRACASLGVLSFPELEVVYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 1 

VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 

FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 

GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 

DG 


3726 


A 


1 


433 


SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQ 

HLMTmANNRLLLTGTPVQNmLELMSLLNFVM 

PHMFSSSTSEIRRMFSSKTKSADEQSIYEKERIAH 

AKQIIKPFILRRVKEEVLKQLPPKKDRIELCAMSE 

KQEQLYLG 


3727 


A 


6 


383 


R1PRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSPJDLDELMKKDEPPLDFPDTLEGFEy 
AFNEKGQLRHIKTGEPFVFNYREHLHRWNQKRY 
EALGEIITKYVYELLEKDCNSKKVS 


3728 


A 


3 

~- s— 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 
TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 
LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 
NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 
LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 
SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 
PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 
RHS^TPERLVRSRSSXDIVSSVRRPMSDPSWNRR 
PVGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 
RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 
APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 
AQAQVAEDBLDKYRNAIKRTSPSDGAMANYEST 
EVMGDGESAHDSPRDEALQNISADDLPDSASQA 
AHPQDSAFSYRDAKKKLRLALCSADSVAFPVL'n 
HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 
KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 
RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 
DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 
" LTAADDKTAQ VEDFLQFL YGAMAQDVIWQNAS 
EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 
DQVLHEHIQRLSKWTANHRALQIPEVYLREAP 
WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 
SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 
QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 
RK 












3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS^TPERLVRSRSSVDIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APEPFRKXEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDELDKYRNAIKRTSPSDGAMANYEST 
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SEQID 
NO: 


Method 


Predicted 
begin aing 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, (MJlycine, BNHistidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EVMGDGESAHDSPRDEALQN1SADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLAS1AEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEfflQRLSKVVTANHRALQBPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

AVTCCrVAOPT O/^C'CQ VYiniTAvfPlTTT A A VPT?TV"TTTYri 

Q Yloor Y AoCLouJbfc.b x WWM^r 1 /\J\ v cr uv i iuu 
RK 


3730 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDWJSVSSRPSTPGLSVVSGISATSEDIP 










NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

PXGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRN GLPDHTDPEDNEI VCFLKVQIAE AINLQD 

KKLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKWTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 










3731 


A 


1 


1305 


VNTAMHEAKLMEECDELVEHQQRKQMIAVKIK 

ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 

ILKENDQARFLQSAKMAERVAMATASSQVLIPDI 

NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSIR 

EELCTASHDTITVHWISDDEFSISSYELQYTEFTGQ 

ANFISLYNSVDSWMIWNIKQNHYTVHGLQSGTR 

YIFIVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 

HKKLKISNDGLQMEKDESSLKKSHTPERFSGTGC 

Y V YG VLHNSDNS *MFISLSFPLSHRYAIGIA YKS A 

PKNEWIGKNASSWWSRCNSNFWRHhWKEML 

VDVPPHLKRLGVLLDYDNY/NMLSFYDPANSL\H 

LHTFDVTrAILPVCPTFTIWNKSLMILSGLPAPDFI 

DYPERQECNCRPQESPYVSGMKTCH 


3732 


A 


127 


2832 


LGQRLSLVPRPSLKRRLGKRLSLCiLREKMMbLW 
WS/GPKVRTQATTGARPKTETKSVPAARPKTEAQ 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKAIPGARPKDEAQAWAQS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, 0=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=IsoIeucine, K=Lysine, MLeucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


• 








EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACLWIEN*SMWM/PETFPGTQGQKGIQPWFG 

PGEETNMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

NPRSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWVLPGEEAN\IDSGTETKK1LILPWKLRA 

QKDVDSDRVKQEPRFEEEVnGSWFWAEKEASLE 

GGASAICESEPGTEEGAIGGSAYWAEEKSSLGAV 

AREEAKPESEEEA1FGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELN AS SRPQTWDE VTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

KJRDPFIHEISKIAMGMRSASQFTRDFIRDSGVVS 

LIETLLNYPSSRVRTSFLENMIHMAEPYENLNMTE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHT\LIAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFNffiETN 

DNIQIVIKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTTAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADG1PEGW 


3733 


A 


2 


3274 


DVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHC 

FYEVEVAILPDEIFRLVKIRFLDEDINDNAPLFPAT 

VINISIPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNIFGLDVIETPGGDKMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTAILQVSVTDTNDN 

HPVFKETEIEVSIPENAPVGTSVTQLHATDADIGE 

NAKIHFSFSNLVSNIARRLFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDNWSIDIRYIVNPVNDTVVLSENIPLNTKIALrr 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYAIKLLA\ADAGKPPLNQSAM 

LFIKVKDENDNAPVFTQSFVTVSIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLTVVKKLDREKEDKYtrTILAKDNGVPPLTS 

NVTVF V SI ID QNDN SP VFTHNE YNF YVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTVVFQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FAIDQETGNITLMEKCDVTDLGLHRVLVKA>TOL 

GQPDSLFSVVIVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSPTSDYVKILVAAVAGTITV 

WVEFITAVVRCRQAPHLKAAQKNMQNSEWATP 

NPENRQMIMMKKKKKKKKHSPKNLLLNW 

TKADDVDSDGNRVTLDLPIDLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHrfflQELPLDNTFVACDSISNCSSSSSDPYSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAJ 

LTSSLMELLLCLJvl V AATLrL,ELj^LvK£\£Pi vivid w 

EQEAKDLLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPIPVRPFnLSIQ 

LLQDDGEHCGTKQGFQPAVQLGLLPHKTLK 



420 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanlne, OGIydhe, H=Histidine, 
I=IsoIeucine, K=Lysine, L^Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=Valine, W=Tryptopban, Y^Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 


3734 


A 


1 


840 


GTRPGHLP APSDGFCV/HL* SIPS WGSF*GESL/EM 

QLITSLGLQEFDL\KNVLELIYAQTLVW1GBFFCPL 

LPFIQMIMLFIMFYSKNISLMMNFQPPSKAWRAS 

QMMTFFIFLLFFPSFTGVLCTLAITIWRLKPSADC 

GPFRGLPLFmSIYSWIPTLSTRPGYLWWWIYRN 

LIGSVHFFFE,TLIVLUTYLYWQITEGRKINflRLLH 

EQIINEGKDKMFLIEKLIKLQDMEKKANPSSLVLE 

RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 

A 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCVIFSHFPFIFN 

NLSKIKLLHTDTLLKIESKKHKAYLRSAA1EEERE 

SEFALRPTFDLTVRRNHLIEDVLNQLSQFENEDL 

RKELWVSFSGEIGYDLGGSAHKKEIFYCLFAEMIQ 

PEYGMFMY 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASY-YGEQTL 

HYIATNGESAVVQLPKNGPIYDWWNSSSTEFCA 

VYGFMPAKATIFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQI*AD/IMKVWNVKNYKLI 

SKPVASDSTYFAWCPDGEHILTATCAPRLRVNN 

GYKIWHYTGSILHKYDVPSNAELWQVSWQPFLD 

GIFPAKTITYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSKLHEEEPPQNMKPQSG>JDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEroKKIKNLKKKLKAIEQLKEQAA 

TGKQLEKNQLEKIQKETALLQELEDLELGI 


3737 


A 


3190 


664 


. VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSMV 
YPGYGBEIQVQTLNLSQEEELLVLAGGGSPGLAP 
RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 
GGFRIHYQAYLLSCGFPPRPAHGDVSVTOLHPGG 
TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 
CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 
WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 
SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 
PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTOPE 
YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 
WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 
SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 
TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 
QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 
PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 
DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 
HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 
YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 
YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 
PGHPSQWSQPPLCKVTQTTDPSRQLEGGNLAL 
AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 
SYSPITVESDFSNPLYEAGDTREYEVSI 


3738 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEETTTTIITTTWTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide , 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Slop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRJHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGL1SDAQSLYVELLSET 

PAOTLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRDLLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHV.QYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL \ 

AILLPLGLVP/LGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVS1 


3739 


A 


734 


445 


LLEPEPAEEYTEQSEVEST/EGMILI'CCLYFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVE VRVLCI AKLLSLS S VSNFYLY 


3740 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAWLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKJKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPG1QGARGL. 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARIPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPfflVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAFTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNL1RNHTG SLA V ANNNPTITV ADSLSCP VM 

QNVQPPKSSPWSTVLSGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEEAGVDbbb I Ib&A&rMfiNa 

YDALEGGSYPDMLSSSASSPAPDPAPEPDPASAP 

APASAPAPVVPQPSKMAKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

tarntinn 

IVvttUvll 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGlycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, MNtfethionlne, 
N s Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 1 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










igglslqsspqpeslrpvnltqernilpmtpvwap 

vpnlnadlkklncspdsfrctltnffqtqallnk 

aklplglllhpfrdltqlpvitsntivrcrscrtyi 

np\fvsfidqrr*kcnlcyrvndvpeefmynplt 

rsygephkrpevqns\tvefiassdymlrppqpav 

ylfvldvshnaveagyl™lwcqslle\nldklp 

g\dsrtvrigfmtfd\stysflqftqeglsqpqmli 

vsdiddvflptpdsllvnlyeskelikdllnalpn 

mftntrethsalgpalqaafklmsptggrvsvf 

qtqlpslgagllqsredpnqrsstkvvqhlgpat 

dfykklaldcsgqqtavdlfllssqysdlasla 

cmskysagc1yyypsfhythnpsqaeklqkdlk 

ryltrkigfeavmr1rctkglsmhtfhgnffvrs 

tdllslaninpdagfavqlsieesltdtslvcfqt 

allytsskgerrirvhtlclpvvsslsdvyagvd 

vqaaicijlanmavdrsvssslsdardalvnavv 

dslsaygstvsnlqhsalmapsslklfplyvlal 

lkqkafrtgtstrlddrvyamcqiksqplvhlm 

KMIHPNLYRIDRLTDEGAVHVNDRIVPOPPLOKL 

SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 

DVLGYTNFASIPQKMTHLPELDTLSSERARSFIT 

WLRDSRPLSPILHTVKDESPAKAEFFQHLIEDRTE 

AAFSYYEFLLHVQQQICK 


3742 


A 


934 


68 


SMLASQG\O.LHPYGWMIVPAAPYLPGLIQGNQE 

AAAAPDTMAQPYASAQFAPPQNGIPAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFR\FRDPDLRQMF\GQFGKILD 

VEIIFNERGSKGFGFVTFENSADADRAREKVLHGT 

VV\EGRKIMEVN\NATARVMTNKKTVNPYTNGWK 

LNPVVGAVYSPEFYAGTVLLCQANQEGSSMYSA 

PSTDFRGAKLHTSRPLLSGS 


3743 


A 


3 


1456 


QFQQAWMQNKVPIPAPNEVLNDRKEDIKLEEKK 
KTQAEBEQEMATLQYTNPQLLEQLKIERLAQKQV 
EQIQPPPSSGTPLLGPQPFPGQGPMSQIPQGF/PTA 
PSISADANEHGS\KGPPGPQGQFRPPGPQGQMGP 
~ QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 
MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 
HMGPQGPPGPQGHIGPQGPPGPQGHLGPQGPPGT 
QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP \ 
VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 
MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 
MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 
GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 
QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 
GAQGRIPPLNPGQGPGPNKVS/ERGAPPRHEGRA 
PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


PLTGRKCPGWTHSGSRRSPRIAEEVPGFPKRAEA 

SRQFSETADRLELLRRAVMAAARATTPADGEEP 

APEAEALAAARERSSRFLSGLELVKQGAEARVFR 

GRFQGRS\AVIKHRFPKGYRHPALEARLGRRRTV 

QEARALLRCRRAGISAPWFFVDYASNCLYMEEI 

EGSVTVRDVIFSPLWRLKKTPQGLSNLAKTIGQVL 

ARMHDEDLIHGDLTTSNMLLKPPLEQLNTVLIDF 

GLSFISALPEDKGVDLYVLEKAFLSTHPOTETVFE 
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seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K«Lysine, LpLeucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










AFLKSYSTSSKKARPVLKKLDEViaRGKKJ^MV 
G 


3745 


A 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTLFNLLWLA 

LACSPVHTTLSKSDAKKAASKH>LEKSQFSDKPV 

QDRGLVVTDLKAESWLEHRSYCSAKARDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 

QLKRRGREMFEVTGLHDVDQGWMRAVRKHAK 

GL\P*CLGSCLRTGLTMISG/YVLDSEDEIEELSKT 

WQVAKNQHFDGFWEVWNQLLSQKRVGLIHM 

LTHLAEALHQARLLALLVEPPAITPGTDQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQVLDPKSKWRSKDLLGLNFYGMDYA 

TSKDAREPWGARYIQTLKDHRPRMVWDSQVSE 

HFFEYKKSRSGRHVVFYPTLKSLQVRLELARELG 

VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 


3746 


A 


1 


898 


IDRAAECRTKPLPMAVSIRGNADSIVACLVLMVL 

YLIKKRLVACAAWYGFAVHMKIYPETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLGIA 

AFLPQLILLSAVSFAYYTUDLVFCWFLrn^IFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAVVL 

LMLWFIGQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLINCSILIQIISHYKEEPLTERIKYD 


3747 


A 


1 

— 


2325 

_ __ 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRKMTRAWCPDLKAVWKIKELPLKKDFCE 

G1CLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKNGIWEN 

NSDLGSAGHCVAKPDLVSLLEQEKEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHNKTLSKERERTYNKSGRWFYLDDSEEKVH 

NRDSIKNFQKSSVVIKQTGIYAGKKLFKCNECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW " 

RYYHTGEKPFDCIDCGKAFSDHIGLNQHRRIHTG 

EKPYKCDVCHKSF\RYGSSLTVHQRIHTGEKPYE 

CDVCRKAFSHHASLT\Q\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRTHTGEKPFECAECGKSFSIS 

SQLATHQRIHTGEKPYECKVCSKAFTQKAHLAQ 

HQKTHTGEKPYECKECGKAFSQTTHLIQHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKRVHTGERSYNYKKSRKVFRQTAHLA 

HHQR1HTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP 




_ 






3748 


A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 

GNSGIGKATALEIAKRGGTVHLVCRDQAPAEDA 

RGEIIRENSGNQMFLHIVDLSDPKKIWKFVENFKQ 

EHKLHVUVNNAGCMVNKR^ 

CQYSGVCTFLTTRPDPLCWRKNTDPRVmVSSG 

GMLVQKLNNQ* SPVRKNTI WMGTMVYAQNKVS 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid,F=Phenylalanine, G=Gtycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, I 
T=Threonine, V=VaIine, W=Try ptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










ERQQVVLT\ERWGPRAPG\IHFSSMHPGWA\DTPG 
VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQAT\RQRLSIPVMVLTLDPTRD\QCFGDR 

FSRLLLDEFLGYDDILXMSSVKGLAENEENKGFLR 

NWSGEHYRFV\SMWMART\SYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVFIVDLLQMLEMNMAIA 

FPAAPLLTYILALVGMEAIMSEFFNDTTTAFYIILI 

VWLADQYDAICCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLF1QHSMIYFFHHYE 

LPAE.QHVRIQ\EMLLQAPTLGPGTPTA\LPDDMN 

NNSGAPATAP\DSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAAIIT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSWLELLQALKLKSPLPDTNLL 

LLVQFICADAGTKLAESTILSKQMIASVPGCGTA 

AMECVRQYINEVLDFMXADMHTLTKLKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFDECVSHIRLL 

SWLLLGSLTHNAVC/LKWPPLPGLPPLDAGSHV 

ADHLIVILIGFPEQSKTSVL\HMCSLFHAF\SLAQL 

WDSLLARQSGRW 


3751 


A • 


431 


2 


AFTRKCEETAFIVPQCEIIPTE/WVCRRIPTGSSLER 
NPGVKEGCEFCPPKVElvnTODDANHDPQWSRQ 
QL1AAKFGFAALGI/QTEVDIMSHAT*AVFEIPEKS 
RL\PQNCTP VDMKEEFG VHVTSKEILTD VIDNDS * 
RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCINTASMPMISVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARSSLHGISQVVKDHV 

TKPTAMAQGRVAHLIEWKGWSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEQFAIAEAKLRA 

WSSVDGEDSTDDSYDEDFAGGMDTDMAGQLPL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLA\PSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGSWERQRQASDLASS 

GVVSLDEDEAEPEEQ 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAAALIEGSATEVYAG 

EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 

YGRTTRPDGSREEGKYKRNRLVHGGRVRSLLPL 

ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 

AARAADALLKAVAASSVAEKAVEAARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRPPACRSPLP 

PGGDQGPFSSPKAWPEEWGGAGAQAEELAGYE 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEPIAMLVLRGSSSRGPD 

AGCLTEELGEPAATERPAQPGAANPLVVGAVAL 

LDLSLAFLFSQLLT 


3754 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, OGlycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

WKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPELLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQVEAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 

ED VRAAAS YALGRVG AG SLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTF1MVARLAT 

LCPAPVLQRVDRLffiPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSOTELAALFESIQKJDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFGNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMP\n.VSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 
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SEQU> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETKIRRDLIRE J 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG ( 

QLDICEFLNr^EDGLKDPIYDIRMLTFIMVARLAT i 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTBPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQILGRIMITLITEQLQK 
QTLDELKCTRF SISLPLPDHADISNCGNSFQLVSE 
GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 
TT\HRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 
IGIHCRSLSVPVDLSRWQPVWRPAPSKLWTPIKH 

-r^ r> rr> *n T"-**r*rs** rnTTonnm/Tn 7POT tc-\ mnccon UC 

KU^uuuuury v m\forrr*s^ v oowtj y * * uuywi v 
MCPSSHTLQPSFLQPGPGP\DSSRPCAASPQSGSW 
ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 
PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 
KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 
TAREGSSISPPWFMACSPPPLSASCSPTGGSSQVL 
SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 
NLIEEN 


3757 


A 


413 


1 


PKPMLQQDFT/SLPDQGLDH1AE/NSYFDARSLCA 
AELVCKEWQQVTSE*MLWKKLIERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFrlRSLYPKir 
QVIETIESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK j 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 

TRRPSLMAGRQHGWSAQQSATVANPVPGANPD 

LLPHFLGEPEDWIVKNKPVLLVCKAVPATQIFF 

KCNGEWVRQVDHVDERSTDGSSGLPTMEVRINV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

YIRIAYLRKNFEQEPLAKEVSLEQGIVLPCRPPEGI 

PPAE 


-.3759 


-A 


.1 _ _ 


56L_ 


ADDTLHLWNLRQKRPAILHSLKFCRERVTFCHLP 










FQSKWLYVGTERGMHIVNVESFTLSGWIMWN 
KAIELSSKSHPGPWHISDNPMDEGKLLIGFESGT 
VVLWDLKSKKADYRYTYDEAfflSVAWHHEGKQ 
FICSHSDGTLTIWNVRSPAKPVQTITPHGKQLKD 
GKKPEPCKPILKVEFXTTR | 


3760 


A 


1 


824 


LPACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRWLLYDEHGERRDKFSTKPADMKYGRKS 

YMVKGMAFSPDSTKIAIGQTDN1IYVYKIGEDWG 

DKKVICNKFIQTVKFRPVPGTLG*TNIYQYIYL*IQ 

PGVAFLTSECDFSYCKDGASWLFMVICCLP*SPA 

VSFPIGD*\SAVTCLQWPAEYITVFGLAEGKVRLS 

NTKTNKSSTIYGTESYVVSLTTNCSGKGILSGHA 

DGYQR 


3761 


A 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSRKVF 
QLLPSFPTLTRSKSHESQLGNRIDDVSSMKl'DLbn. 
GSPQMVRRDIGLSVTHRFSTKSWLSQVCHVCQK 
SMIFGVKCKHCRLKCHNKCTKEAPACRISFLPLT 
RLRRTESVPSD1NNPVDRAAEPHFGTLPKALTKK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutaraic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Jb=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EHPPAMNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPP\NPSP\GQR\DSRIWPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISRKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENVVLFMGACMNPPHLAIITSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEHKGMGYL 

HAKGIVHKDLKSRNVFYDNG\KWITDFGLRGIS 

GWPVEGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPS\FSLLMDMLEKLPKLNRRLS 

HPGHF*KSADINSSKWPRPERFGLGVLESSNPK 

M 


"3762 ' 




2 


"1578 


-MA-KY1TFLGM\^VLLLQNS\^AEDGEVRSSGRT 
APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 
DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 
AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 
KIAVVLTDGKSQDDVKDAAQAARDSKITLFAIG 
VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 
EVMKQKLCEESVCPTR1PVAARDERGFDILLGLD 
VNKKVKKR1QLSPKKIKGYEVTSKVDLSELTSNV 
FPEGLPPSYVFVSTQRFKVKKIWDLWRILT3DG/* 
PQIAVTLNGVDKILLFTTTSVINGSQWTFANPQV 
KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 
HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 
CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 
PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 
TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL 
PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRNPLNLFRGAEYNRYTWVTGREPLTYYD 
MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 
RNPQARISAAHEALEINECATAYILLAEEEATTIA 
EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 
QHSVLYLPLQVTRHQCLGVHQKKASNVCQKTRE 










DQGSSENDEFJFNEGWPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSLILPPEHILKRGDSEAIAYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEVVNPK 

KKMKKKKYVNSGTVTLLSFAVESECTFLDYIKG 

GTQINFTVAIDFTASNGNPSQSTSLHYMSPYQLN 

AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGIDGILEAYHRSLRT 

VQLYGPTNFAPWTHVARNAAAVQDGSQYSVL 

LDTDGVISDMAQTKEAIVNG\SKLPMSIIIVGVGQ 

AEFNAMVELDGDDVRISSRGKLAERDIVQFVPFR 

DYVDRTGNHVLSMARLARDVLAEIPDQLVSYM 

KAQGIRPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 
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SEQfl) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L«Leucine, M=Methionine, 
N=Asparagihe, P=Proline, Q=Glutamlne, R=Arginine, S=Serine, / 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 




>■! ■ 






KNFDSAKVPSDEYCPACKEKGKLKALKTYRISFQ 

ESIFLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTRNYIAIDGGKV , 

LNSKHNGEVYDETSSNLPDSSGQQNPIRTADSLE ( 

RNEILEADTVDMATTKDPATVDVSGTGRPSPQN 1 

EGCTSKLEMPLESKCTSFPQALCVQWKNAYALC 

WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL I 

TKYNQANTLLYTSQLSGVKDGDCKKLTSEIFAEI 

ETCLNEVRDEIFISLQPQLRCTLGDMESPVFAFPL 

LLKLETHIEKLFLYSFSWDFECSQCGHQYQNRH 

MKSLVTFD^A^EWHPLNAAHFGPCNNCNSKSQI 

RKMVLEKVSPIFNILHFVEGLPQNDLQHYAFHFE 

GCLYQITSVIQYRANNHFITWILDADGSWLECDD 

LKGPCSERHKKFEVPASEIHIVIWERKISQVTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTOTmSV/^R^SQDTA-X^GDHLLSQ 

PKGLVDNELPLTLEETIQKTASVSQLNSEAFLVLEN 

KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 

QDQFVDISFPSQVVNTNMQSVQLNTEDTVNTKS 

VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEQ 

LKPERVTSQVSNLKKKETTADSQTTTSKSLQNQS 

LKENQKKPFVGSWVKGLISRGASFMPLCVSAHN 

RNTITDLQPSVKGVNNFGGFKTKGINQKASHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVLEKSGSTSCGAQLNHSSYGNGISSANHEDLV 

EGQIHKLRLKLRKKLKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCESIEDLLNELPYPEDIA 

NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 

LSENGEGDFRYLGMGDSHIPPPVPSEFNDVSQNT 

HLRQDHNYCSPTKKNPCEVQPDSLTNNACVRTL 

NLESPMKTDIFDEFFSSSALNALANDTLDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNMLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 

ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSF/VHSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLE.HQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALWTSNLIGYQTNHIRENAY 


3767 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESCj 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locution 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L^OLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glotamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=linknowo, *=Stop codon, A=possibIe nucleotide deletion, 
V=possible nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSF/VHSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLWHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SU1KMSRKISKESKKVNISSSLESEDISLETTVPTD 

DISSSEEREGKVRITRQLIERKELLHNIQLLKIELS 

QKTMMIDNLKVDYLTKIEELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMETILLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYIK 

LKAFPEDQLS1PEYVSVRFYELVNPLRKEICELQV 

KKNTcAEELSTl^QbRQLTETYEEDPJQ'JYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVIELRRKHEILEASHMIQTKERSELSK 

EWTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQEIDQLRNASREMY 

ERENRNLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKKLEVLTKE 

FYSLQASSEKRITELQAQNSEHQARLDIYEKLEK 

ELDEIIMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYLIESVRQ 

RDSKIDSLTESIAQL/ERKDVSNLNKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKILAAILH 

LGNLKFWDGDTPLDENGKVVSIIAELLSTKTDM 

VEKALLYRTVATGRDIIDKQHTEQEASYGRDAF 

AXAIYERLFCWWTRINDI1EVKNYDTTIHGKNTV 

IGVLD1YGFEIFDNNSFEQFCINYCNEKLQQLFIQL 

\^KQEQEEYQREGIPWKHIDYFNNQIIVDLVEQQ 

IIKGIIAILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFSSRKLCASDKILEFDRDFRIRHYAGDVVYS 

VIGFIDKNKDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFKNSM1ALVDNLASK 

EPYYVRCIKPNDKKSPQIFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

HDLPSDKEAVKKLIERCGFQDDVAYGKTKIF1RT 

PRTLFTLEELRAQMLIRIVLFLQKVWRGTLARMR 

YKRTKAALTITRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKHVKWPSPPKVLRRFEEALQTIFNRWR 

ASQLDCSIPASDLPQVRAKVAAVEMLKGQRADL 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRAIFVTDRH 

LYKMDPTKQYKVMKTIPLYNLTGLSVSNGKDQL 

VVFHTKDNKDLIVCLFSKQPTHESRIGELWGVLV 

NHFKSEKRHLQVVNVTNPVQCSLHGKKCTVSVE 

TRLNQPQPDFTKNRSGFILSVPGN 


3770 


A 


3 


6276 


HKVAAPDVVVPTLDTVRHEALLYTWLAEHKPL 
VLCGPPGSGKTMTLFSALRALPDMEWGLNFSS 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histldine, 
I=Isoleucine, K=Lysine, I/=Leucine, M=Methionine, 
N=Asparagin'e, P=Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 











ATTPELLLKTFDHYCEYRRTPNGVVXAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGRKPLS 

HRFLRHVPVVYVDYPGPASLTQ1YGTFNRAMLR , 

LIPSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH I 

YIYSPREMTRWVRGIFEALRPLETLPVEGLIRIWA 

HEALRLFQDRLVEDEERRWTDENIDTVALKHFP ; 

NIDREKAMSRPILYSNWLSKDYIPVDQEELRDYV 

KARLKVFYEEELDVPLVLFNEVLDHVLRIDRIFR 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYQ 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEKIAFIM 

DESNVLDSGFLERMNTLLANGEVPGLFEGDEYA 

TLMTQCKEGAQKEGLMLDSHEELYKWFTSQVIR 

NLHWFTMNPSSEGLKDRAATSPALFNRCVLNW 

FGDWSTEALYQVGKEFTSKMDLEKPNYWPDYM 

PVVYDKLPQPPSHREAIVNSCVFVHQTLHQA'NA 

RLAKRGGRTMAITPRHYLDFINHYANLFHEKRSE 

LEEQQMHLNVGLRKIKETVDQVEELRRDLRIKS 

QELEVKNAAAM5KLKKMVKDQQEAEKKKVMS 

QEIQEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSKKQHLVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSIIMRENFIPTIVNFSAEEIS 

DAIREKMKKNYMSNPSYNYEIVNRASLACGPMV 

KWAIAQLNYADMLKRVEPLRNELQKLEDDAKD 

NQQKANEVEQMIRDLEASIARYKEEYAVLISEAQ 

AIKADLAAVEAKVNRSTALLKSLSAERERWEKT 

SETFKNQMSTIAGDCLLSAAFIAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTDIARTEYLSNADER 

LRWQASSLPADDLCTENAIMLKRFNRYPLIIDPS 

GQATEFIMNEYKDRKITRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

LITLGDQDDDLSPSFVIFLSTRDPTVEFPPDLCSRV 

TFVNFTVTRSSLQSQCLNEVLKAERPDVDEKRSD 

LLKLQGEFQLRLRQLEKSLLQALNEVKGR1LDDD 

TIITTLENLKREA AEVTRKVEETDIVMQEVETV S 

QQYLPLSTACSSIYFTMESLKQIHFLYQYSLQFFL 

D1YHNVLYEWNLKGVTDHTQRLSIITKDLFQVA 

FNRVARGMLHQDH1TFAMLLARIKLKGTVGEPT 

YD AEFQHFLRGNEI VLS AG STPRIQGLTYEQ AE A 

WRLSCLPAFKDL1AKVQADEQFG1WLDSSSPEQ 

TVPYLWSEETPATPIGQAMRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQrVGTEVKP 

NTPVLMCSVPGYDASGHVEDLAAEQNTQITSIAI 

GSAEGFNQADKAINTAVKSGRWVMLKNVHLAP 

GWLMQLEKKLHSLQPHACFRLFLTMEINPKVPV 

NLLRAGRn^EPPPGVKANMLRTFSSIPVSRICK. 

SPNERARLYFLLAWFHAHQERLRYAPLGWSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQNISPDKIP 

WSALKTLMAQSIYGGRVDNEFDQRLLNTFLERL 

FTTRSFDSEFKLACKVDGHKDIQMPDGIRREEFV 

QWVELLPDTQTPSWLGLPNNAERVLLTTQGVD 

MT^KMT KMOMLEDEDDLAYAETEKKTRTDSTS 

DGRPVAWMRTLHTTASNWLHLrPQTLSHLKRTVE 

NDCDPLFRFFE\REVKMGAKLLQ\DVRQDLADV\V 

QVCEGKKKQTNYLRTL1\NELV\KGILP\RSWSHY 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 

Inrntinn 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, OGJycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V»VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










TVPAG\MTVIQWGVPISARRI\KQLQNISL\AAASG 

GAKELKNIHVCLGGLFVPEAYITATRQYVAQAN 

SWSLEELCLEVNVTTSQGATLDACSFGVTGLKL 

QGATCNNNKLSLSNAISTALPLTQLRWVKQTNT 

EKKASWTLPVYLNFTRADLIFIVDFEIATKEDPR 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSSIIACYNELIQ1EHGEVRS 

QFKLRACNSVFTALDHCHEAEEITSDDHVIQYVN 

PAFERMMGYHKGELLGKELADLPKSDKNRADL 

LDTINTCIKKGKEWQGVYYARRKSGDSIQQHVKI 

TPVIGQGGKIRHFVSLKKLCCTTDNNKQIHKIHR 

DSGDNSQTEPHSFRYKNRRKESIDVKSISSRGSDA 

PSLQNRRYPSMARfflSMTIEAPITKVINIINAAQEN 

SPVTVAEALDRVLEILRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRLSGNEYVFTKNVHQSHSH 

LAMPI'TINDVPPCISQIXDNEESWDR^Ei^ArHl 

KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

VIEANYHSSNAYHNSTHAADVLHATAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFLXC 

NAGSELAVLYM3T\AV\LESHHTALAFQ\LTVKDT 

KNCNIFKNID/RGNHYRTLRQAiroMVLATEMTKH 

FEHVNKFVNSI>OCPMAAEIEGSDCECNPAGKNFP 

ENQILIKRMMIKCADVANPCRPLDLCIEWAGRIS 

EEYFAQTDEEKRQGLPWMPVFDRNTCSIPBCSQI 

SF1DYFITDMFDAWDAFAHLPALMQHLADNYKH 

WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGIDLVHDTVE 

HELIKEAE1IQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDlJODKFVALTmDICFSLNNNSPNIRYSEN 

AVRIEPNSVSLEDWLDFSSTNVEKADKQRNNSL 

MLKALVD\RILSQTANYLRKQCDVVHTAFKNGL 

KDTKDARDQLADHLAKWMEEIASQEKNITALEK 

ADLDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLKETLAVQAQAELKGLH 

RRQLALQEEIQVKENTrYIDEVLCMQMRKSIPLR 










DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AAARESERQLRLRLCVLNEILGTERDYVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LEVHKDFLAALEYCLHPEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNKIPTVRAFLL 

SCMLLGGRKTTDIPLEGYL\LSPIQRICKYPLLLKE 

LAKRTPGKHPDHPAVQNSALQAMKTVCSNINETK 

RQMEKLEALEAAA/QSHBGWEGSNLTDICTQLL 

LQGTLLKISAGNIQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLYIFRGRINTEVMEVENVE 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYLI 

RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 

QDDLTVVLNEEGICTQKCALNWTDIPVAMEHQP 

PYIIAVLPRYVEIRTFEPRLLVQSIELQRPRFITSGG 

SNHYVASNHFVWRLIPVPMATQIQQLLQDKQFE 

LALQLAEMKDDSDSEKQQQIHHIKNLYAFNLFC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Asparric Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, M=Methionine, 
N a Asparagine, PHProline, Q=Glutamine, R-Arginine, S=Serine, ' 
T«Threonine, V=VaIine, W=Tryptophan, Y«=Tyrosine, 
X=Unkno\vn, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










QLVKKLNDSDHQSSTSPLMEGTPTIKSKKKLLQII 

DTTLLKCYLHTNVALVAPLLRLENNHCHIEESEH 

VLKKAHKYSELIILYEKKGLHEKALQVLVDQSK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW , 

VLRDFPEDGLKIFTEDLPEVESLPRDRVLGFLIEN \ 

FKGLAIPYLEHIIHVWEETGSRFHNCLIQLYCEKY 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYRQK 

LLMFLEISSYYDPGRLICDFPFDGLLEERALLLGR 

MGKHEQALFrYVHILKDTRMAEEYCHKHYDRN 

KDG>nCDWLSLLRMYLSPPSIHCLGPIKLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

DIRIFLEKVLEENAQKKRFNQVLK2^LLHAEFLRV\ 

QEERILHQQVKCIITEEKVCMVCKKKIGNSAFAR 

YPNG V V VHYFC S\KE VNP ADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAPAPRAPFSRFAAPStRPBBVFLAV^ 

KNHGPRLRLLLRTWXISRARQQTFIFTDGDDPELE 

LQGGDRVINTNCSAVRTRQALCCKMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 

V YLGRPS LDHPIEATERVQGGRWTTVKF WFAT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 

PDDCTVGYIVEGLLGARLLHSPLFHSHLENLQRL 

PPDTLLQQVTLSHGGPENPQNWNVAGGFSLHQ 

DPTRFKSIHCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLYITEPKTIQE 

LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 

PTEVK1QEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ 

PLLNKQSDDWQWASASAKSEEEEKLAELARQLQ 

ESAAKLHALRTEYFAQHEQGAAAGAA\TSAP 


1777 
j 1 1 1 


A 


3 


413 


SEEDVIEGKTAVIEKRRKKRSSAGVVED/IGGEVQ 

>nviLEGVGVDINKALLAKRKRLEMYTKASLRTSN 

QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQQW 

DLDMQKAEEQEEKILVGIMIRFIINQVSSRNGQPS 

LLL 


3778 


A 


132 


788 


SRLPPPPPHLADGRAGARVPRSARLSRWWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALWITE 

RANPYFILQRRKGHAGDGGGGGGLAGLLVGTLD 

VVLDSSARVAPYRDLYQTPDSLVYWTIACGVGSR 

KEITEHWEWLEQNLLQTLSIFENENDITTFVRGKI 

QGI1AEYNKINDVKEDDDTEKPKEAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 

NATEEIIQEWEQCGDITAIRKSKKNFCHIRFAEEF 

MVDKAIYLSGYRMRLGSSTDKKDSGRLHVDFA 

QARDDFYEWECKQRMRAREERHRRKLEEDRLR 

PPSPPAIMHYSEHEAALLAEKLKDDSKFSEAM\Q 

VLLSWIERGEVNRRNSANQFYSMVQSANSHVRRL 

MNEKATHEQEMEEAKENFKNALTGE.TQFEQIV 

AVFNASTRQKAWDHFSKAQRKNIDIWAKNHSEE 

LRNAQSEQLMGIRREEEMEMSDDENCDSPTKKM 

RVDESALGAP 


3780 


A 


1 


2535 


AAQAEREELAAGRMPGGGPQGAPAAAGGGGVS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L^Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R«=Arginine, S=Serine, 
T=Threonine, V=Valine, W=»Tryptophan, Y-Tyrosine, 
X=Unknowo, *=Stop codon, /^possible nucleotide deletion, 
V»possible nucleotide insertion 










HRAG SRDCLPP A ACFRRRKL ARRPG YMRSSTGP 

GIGFLSPAVGTLFRFPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPGSSSSLDPSLAGCGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKE1EALQARMFVLEAKDQQLRRE 

IEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFMAEPPETIRSLQERiKSLNbSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLLVLSSRNVKKLGSVKEDYNRLRREVEHQETA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPEPPRLHSEDKRKTPLKESYILSAELGEK 

CEDIGKKLLYLEDQLHTAIHSHDEDLIQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRJKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPOHPGLNAHGAAOMOPMHRYDVSALOYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSVMG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPVVLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGCILPYSDEDGGPQDQLKNAISSILGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELELALTPARAPSPVPAPAPEPEPAPTPAPGSE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPWAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKVVP 

YHCLGSIWSQRDKKGKEHLAPTIRATVTQFNSV 

ANCVITTCLGNRSTKAPDRARWEHWIEVAREC 

RILKNFSSLYAILSALQSNSIHRLKKTWEDVSRDS 

FRIFQKLSEDFSDENNYSLSRELLIKEGTSKFATLE 

MNPKRAQKRPKETGnQGTVPYLGTFLTDLVML 

DTAMKDYLYGRLINFEKRRKEFEVIAQIKLLQSA 

CNNYSIAPDEQFGAWFRAVERLSETESYNLSCEL 

EPPSESASNTLRTKKNTAIVKRWSDRQAPSTELS 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

IOCUUUU 

corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=lsoIeucine, K=Lysine, Lr=Leucine, M=Methionine, j 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










TSGSSHSKSCDQLRCGPYLSSGDIADALSVHSAG 

SSSSDVEEINISFVPESPDGQEKKFWESASQSSPET 

SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 

SSALPLYNQQVGDCCIIRVSLDVDNGNMYKSILV . 

TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQILS 1 

DDRKLKIPENANVFYAlvn^STANYDFVLKKRTFT, 

KGVKVKHGASSTLPRMKQKGLKIAKGIF 


3783 


A 


3 . 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK 

RNKLRVYYLSWLRNKILHM^PEVEKXQGWTTV 

GDMEGCGHYRVVKYERJKFLVIALKSSVEVYAW 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LKVIYGSSAGFHAVDVDSGNSYDIYIPVHIQSQIT 

PHAnFLPNTDGMEMLLCYEDEGVYVNTYGRIIK 

DVVLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

YETGHLDGVFMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNCIMNW 


3784 


A 


1213 


457 


LSPRQVDGLAGLQKGLSLSLLYQFLMNG1RLGTY 

GLAEAGGYLHTAEGTHSPARSAAAGAMAGVMG 

AYLGSPIYMVKTHLQAQAASEIAVGHQYKHQG 

MFQALTEIGQKHGLVGLWRGALGGLPRVIVGSS 

TQLCTFSSTKDLLSQWEIFPPQSWKLALVAAMM 

SGIAWLAMAPFDVACTRLYNQPHRCTGQGP\LY 

RGELDALLQTARTEGBFGMYKG1GASYFRLGPHTI 

LSLFFWDQLRSLYYTDTK 


3785 


A 


193 


813 


RRRGRHSLCGGKMLAYCVQDAWVDVEKRRNP 

SKHYVYIINVTWSDSTSQTIYRRY\SKFFDLQMQL 

LD\KFPI\ESGQKDPKQRIIPFLPGKILFRRSHIRDV 

AVKRLKPIDEYCRALVRLPPHISQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

PNWPGRTHHVVNCVTQKCLFVFHFKFSSSGNKE 

SKSL 


3786 


A 


3785 


1632 


EFVGRAASTTV\nTRJAWRMADAGIRRVVPSDLY 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDIYSFWLNRSAKVPERKLQANGPVAKKAKK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGVKPQAKAGQAPPKKAKSSDSDSDSSSEDEPP 

KNQKPK1TP\VTVKAQTKAPPKPARA\APKJANGK 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVKAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKQ 

QPVESSEDSSDESDSSSEEEKKPPTKAVVSKATTK 

PPPAKKAAESSSDSSDSDSSEDDEAPSKPAGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAK 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGKAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

QNGKAAKNSEEEEEEKKKAAVVVSKSGSLKKR 

KQNEAAKEAETPQAKKIKLQTPNTFPKRKKGEK 

RASSPFRRVREEEIEVDSRVADNSFDAKRGAAGD 

WGERANQVLKFTKGKSFRHEKTKKKRGSYRGG 

SISVQVNSIKFDSE 


3787 


A 


3 


. 5078 


IPEG/RALSAEHTSSLVPSLHITTLGQEQAILSGAV 
PASPSTGTADFPSILTFLQPTENHASPSPVPEMPTL 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponQiiig 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, LHLeucine, M=Methionine, 
M=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


! 








PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDSVTAILGKNEEANVTIPLQAFPRKJEVLSLHT 

VNGFVSDFSTGSVSSPIITAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESIISGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTSAADAIKSQDFKDTAGHS 

VTAEGFSIQDLVLGTSIEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQNILGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNKAASGPKRTPGAVHTAF 

PFTPTYMYARTGHTTSTHTA/IARKHGHCLWPVV 

YNEP/PP/CiKPQAMHTGLPNPTiNfLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AAWTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQISESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGKLVYLPAWIEMLGVY 

GVSWTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLD1SETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLG S YTVQMVKMQR VPGPKDPAELTY YTL YN 

GKPLLGTAAAKILSTIDSQRMALTLHHWLLQAD 

PWKNPPNNLWIIAAVLAP1AVVTV1IIIITAVLCR 

KNKNDFKPDTMINLPQRAKPVQGFDYAKQHLG 

QQGADEEVBPVTQETVVLPLPERDAPQERDVAQD 

GSTIKTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPDSELCAPFTESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTRERPRRG1RNSGYDT 

EPEIIEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGSAQHLPYSEWTSAPGTMTRPRAGVQWVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSDIGSKTRMAESTGPEPAQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AVFAIPAANRPGFTGYFIPTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYIEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTNISTAALVKAEREEVAKLAKKQTDMFEF 


3788 


A 


2 


1737 


' MKGL YTDAEMKSDNVKDKDAKISFLQKAJDV V 
VMVSGEPLLAKPARIVAGHEPERTNELLQIIGKC 
CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 
ELDNKNVREEESRVHKNTEDRGDAEKERSTSRD 
RKQKEELKEDRMPREKDKDKEKAKENGGNRHR 
EGERERAKARARPDNERQKDRGNRERDRDSERK 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

1 nn nHnn 

lucmiun 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresoondinc 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutatnic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










KETERKSEGGKEKERLRDRDRERDRDKGKDRDR 

RRVKNGEHSWDLDRENNREHDKPEKKSASSGE 

MSKKLSDGTFKDSKAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET , 

PEIPNELSSNIRRIPRPGSARPAPPRVKRQDSMEAL 1 

QMDRSG SGKTVSNVITESHNSDNEEDDQFVVEA , 

APQLSEMSEIEMVTAVELEEEEKHGGLVKKBLET 

KKDYEKLQQSPKPGEKERSLFESAWKKEKDIVS 

KEIEKLRTSIQTLCKSALPLGKIMDYIQEDVDAM 

QNELQM\YHSENRQHAEALQQEQRITDCAVEP\L 

KAELA\ELEQLKD\Q\QDKICAVKANILKNEEKIQ 

KMVYSINLTSRR 


3789 


A 


1 


4369 


MRTLGTCLATLAGLLLTAAGETFSGGCLFDEPYS 

TCGYSQSEGDDFNWEQVNTLTICPTSDPWMPSGS 

FMLVNASGRPEGQRAHLLLPQLKENDTHCIDFH 

WVSSKSNSFFGLtim , VK\'NNGPLGl>lPIWNISG 

DPTRTWNRAELAISTFWPNFYQVIFEVITSGHQG 

YLAIDEVKVLGHPCTRTPHFLRIQNVEVNAGQFA 

TFQCSAIGRTVAGDRLWLQGIDVRDAPLKEIKVT 

SSRRFIASFNVVNTTKRDAGKYRCMIXRTEGGVGI 

SNYAELWVKEPPVP1APPQLASVGATYLWIQLN 

ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 

YKIGHLDPDTEYEISVLLTRPGEGGTGSPGPALRT 

RTKCADPMRGPRKLEWEVKSRQITIRWEPFGY 

NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 

ENSHPQHTITNLSPYTNVSVKLILMNPEGRKESQ 

ELIVQTDEDLPGAVPTESIQGSTFEEKIFLQWREP 

TQTYGVITLYEITYKAVSSFDPEIDLSNQSGRVSK 

LGNETHFLFFGLYPGTTYSFTIRASTAKGFGPPAT 

NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 

AHSRGAPVSVYQIWEEERPRRTKKTTEILKCYP 

VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 

DNKTYNGYWNTPLLPYKSYRIYFQAASRANGET 

KIDCVQVATKGAATPKPVPEPEKQTDHTVKIAG 

VIAGILLFVIIFLGVVLVMKKRKL\AKKRKETMSS 

TRQEIDLWIGELNGPRSYAEQGTKLATRAFSFMD 

tHl^NGRSVSSPSSFTMKTNTLSTSVPNSYYPDE 

THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 

PAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQ 

SAP WD S AKKDENRMKNRYGNIIA YDHSRVRLQT 

ffiGDTNSDYINGNYIDGYHRPNHYIATQGPMQET 

IYDFWRMVWHENTASIIMVTNLVEVGRVKCCK 

YWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEKR 

GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 

QVKSKSPPSAGPLWHCSAGAGRTGCFIVIDIML 

DMAEREGVVDIYNCVRELRSRRVNMVQTEEQY 

VF1HDAILEACLCGDTSVPASQVRSLYYDMNKLD 

PQTNSSQIKEEFRTLNMVTPTLRVEDCSIALLPRN 

HEKNRCMDILPPDRCLPFLITIDGESSNYINAALM 

DSYKQPSAFIVTQHPLPNTVKDFWRLVLDYHCTS 

VVMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 

VSADLEEDIISRIFFJYNAARPQDGYRMVQQFQFL 

GWPMYRDTPVSKRSFLKLIRQVDKWQEEYNGG 

EGRTWHCLNGGGRSGTFCAISrVCEMLRHQRTV 

DVFHAVKTLRNNKPNMVDLLDQYKFCYEVALE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, (^Glycine, H=Histidine, 
Msoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P«Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 

v luiinAuin * — c»nn rrtHftn /=nn^<iible nucleotide deletion. 

\=possible nucleotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLHIASRLGKTE1VQLLLQHMAHPDAATTN 
GYTPLHISAREGQV\DV\ASVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 


5874 


LPPVTMSGKYIMEEHDSYSDQVWSIDELPSKQG 

YYLQGNYLRCVAEVGSFEHNLTTDLLNHLVFVQ 

KVFMKEVNEVIQKVSGGEQPIPLWNEHDGTADG 

DKPKILLYSLNLQFKGIQVTATTPSMRAVRFETG 

LIELELSNRLQTKASPGSSSYLKLFGKCQVDLNL 

ALGQrVKHQVYEEAGSDFHQVAYFKTPJGLKNA 

LREEISGSSDREAVLITLNRPIVYAQPVAFDRAVL 

FWLNYKVAAYDNWNEQRMAJ-HiUjinMA l tsji v v 

DMLPGIQQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSNHTGDLDTGSALVLTIESTLITACSSESLVSK 

GHFKNFCIRFADGFETSWDDWKPEfflGDLVMNA 













rwpDGTYEVCSP.TTGQAAAESSSAGTWll/NyL 

WKMCGIDVHMDPNIGKRLNALGNTLTTLTGEED 

IDDIADLNSVNIADLSDEDEVDTMSPTIHTEATOY 

PUIQAASASQPGELRGRKIMKPJVD1REL>IEQSCV 

IDDLKKLGASEGTINQEIQRYQQLESVAVNDBRR 

DVRKKLRRSSMRAASLKDKWGLSYKPSYSRSKS 

ISASGRPPLKRMERASSRVGETEELPEIRVDAASP 

GPRVTFNIQDTFPEETELDLLSVTIEGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGIPFQTEEGRRDDSLSSTS 

EDSEKI)EKDEDHERERFY1YRKPSHTSRKKATGF 

AAVHQLFTERWPTTPVNRSLSGTATERMDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSKKKKFQThTYASTTHLMTGKKVPSSL 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

ASRGSSLPRTLSKESKLYGMKDSATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEKALETIPITPVER 

NYTAVSSQDEDMGHFEIPDPMEES\TTSLVS\SSTS 

AYSSFPVDVVVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDLVFSSNRGELETLGTTYPAETLSPGGNA 

TQSGTKTSASKTGIPGSSGLGSPLGRSRHSSSQSD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQIT- 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSINLE 

FVKVSLSRIRRSGGASFFESQSVSKSASKMDTTLI 

MSAVCDIGSASFKYDMRRLSEBLAFPRAWYRRSI 

ARRLFLGDQTINLPTSGPGTPDSIEGVSQHLSPESS 

RKAYCKTWEQPSQSASFTHMPQSPNVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFmSNKAASQQGTPWETLVVFAINLKQL 

NVQNl>MSNrVMGNTTWTTSGLKSQGRLSVGSNR 

DREISMSVGLGRSQLDSKGGWGGTIDVNALEM 

VAfflSEHPNQQPSHKIQlTMGSTEARVDYMGSSIL 

MGIFSNADLKLQDEWKVNLYNTLDSSITDKSEIF 

VHGDLKWDIFQ\^SRSTTPDLIKIGMKLQEFFT 

QQFDTSKRALSTWGPVPYLPPKTMTSNLEKSSQE 

QLLDAAHHRHWPGVLKWSGCHISLFQIPLPEDG 

x^/^i?^^CA/f ct u/TMUTV/fTf Ar , PHr5PMFT^SK55WALF 
IvlQrOOoMol^rlOlNrllvl i JU/v^rri^j-riNrivojvo wxvi^o. 

HLEEPNIAFWTEAQKIWEDGSSDHSTYIVQTLDF 

HLGHNTMVTKPCGALESPMATITKITRRRHENPP 

HGVASVKEWFNYWATRKEELNLLiy^rWANOT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 
E>=Glutamic Acid, F=Pbenylalanine, G=Grycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagihe, P=Proline, Q=Glutamine, R=Arginine, S=Serine, I 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
impossible nucleotide insertion 










ENSTTVKNSSLLSGFRGGSSYNHETETIFALPRM 

QLDFKSIHVQEPQEPSLQDASLKPKVECSWTEF 

TDHIC VTMD AELIMFLHDLV S A YLKEKEKAIFPP 

RILSTRPGQKSPI1IHDDNSSDKDREDSITYTTVDW 

RDFMCNTWHLEPILRLISWTGRKIDPVGVDYILQ 

KLGFHHARTTIPKWLQRG VMDPLDKVLS VLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNGSTPLHHAASKNRHEIALMLLEGGANPDGKD 
HYEATAKHQATAKGNFKMffllLLYYKASTDQDT 
EGNTPPHLVCD\RVEEAKLLVSQGA/SIYIENKEE 
KDP/LQVAKGALGLVLKRMVEG 


3793 


A 


2 


340 


DIWNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 
DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 


3794 


A 


421 


158 


SYWVGEBYTYKFFEW 

SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA*RRRKTLQFPCYH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 

RGHWNNKMEFVLSVAGEIIGLGNVWRFPYLCYK 

NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 

GVTAWRKICPIFEGIGYASQMIVILLNVYYIIVLA 

WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFQK 

TNGSLNGTSENATSPVIEFW 


3796 


A 


3 


592 


KPASTYSTSQPSMAPLLPIRTLPLIL1LLALLSPGA 

ADFNISSLSGLLSPALTESLLVALPPCHLTGGNAT 

LMVRRANDSKVVTSSFVVPPCRGRRELVSWDS 

GAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 

ATESSREIPMFTLPRRNMESIGLGMARTGGMVVI 

TVLLSVAMFLLVLGFIIALALGSRK 


3797 


A 


1 

♦ 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

IPLSSPLPGVPKPWATVDGQEKFETKVTTLDNGL 

RVASQNKFGQFCTVGILINSGSRYEAKYLSGIAH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTMYAVSADSKGLDTVVALLADWLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AA Y^N WGLHRFCPTEN V 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVDIDRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHIMVGLESCSFLEEDFIPFAVLNMMM 

GGGG SFS AGGPGKGMFSRLYLNVLNElHrlWMYN 

ATS YHHS YEDTGLLCIHA S ADPRQ VREMVEHTK 

EFILMGGTVDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLIRNVKPEDV 

KRV A SKMLRGKP A V A ALGDLTDLPTYEHIQTAL 

SSKDGRLPRTYRLFR 


3798 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCL Vr 1 r A V dCLJLLUJJUJ^KoUl^MN uuoi v 

MILVDTVGFMALWGISYNAVSLINLVS 


3799 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<=Alanine OrCysteine, D=Aspartic Acid, 
R=GIutamlc Acid, F=Pbenylalanine, G=Glyclne, H-Histidine, 
I=Iso!eudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, / 
T=Threonine, V=»VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nodeotide insertion 










LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEWPYTTTNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDTVGFMALWGISYNAVSLINLVS 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSYIEGYVPSQ 

ADVAWEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSKD 

DDDIDLFG SDDEEESEEAKRLREERL AQ YESKKA 

KKPALVAKSSELLDVKPWDDETDMAKLEECVRS 

IQADGLVWGSSKLWVGYGIKKLQIQCVVEDDK 

VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155 


656 


SREMELVTFRDVAIEFSPEEWKCLDPAQQNLYR 

DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 

LKIHETAAKPEAJCSPESQDLSP^QGIEDSFHKLIL 

KRYEKCGHENLQLRKGCKRVNECKVQKGVNNG 

VYQCLSTTQSKIFQCNTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIAIYFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKKS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGED1RSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPWECNECGKF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSAILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSILIQHRRIHTGARPYECGQCGKSF 

SQKSGLIQHQVVHTGERPYECNKCGNSFSQCSSL 

IHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESKNGEADSSDKEMKHGQKSPTGKQTS 
QHLKRLKKSGLGHLKWTKAEDIDIETPGSILVNT 
NLRALINKHTFASLPQHFQQYLLLLLPEVDRQMG 










SDGILRLSTS ALNNEFF A YAAQG WKQRL AEGKF 
VFSIIM 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 
TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATKI 
LLETLLLAAHMTADQGIASSQRCLL 


3805 


A 


1 


385 


QSADTLFPGDINFNVSGLFSAVTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVrLCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVSVTDGPKF*SSN* 

KRIANGLGFSFVQMEKESCSHLKSDLVRIKRLFP 

GHPAEENGAIAAGDIILGREWEGPRKASSSRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPESSQKAJREGTMGAKTERDLGPVP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


3807 


A 


656 


1238 


RCPSLLPPSWPLPTLQTLTRTPGNKAIAGGAGLW 

AVLWGSERTPPYR*GN*NQRGAVPCLRPHRLRP 

QDKFLVLASDGLWDMLSNEDVVRLWGHLAEA 

DWHKTDLAQRPANLGLMQSLLLQRKASGLHEA 

DQNAATRLIRHAIGNNEYGEMEAERLAAMLTLP 

EDLARMYRDDITVTWYFNSESIGAYYKGG 


3808 


A 


26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALFTEGEG 

MLRFKKTIFSALENDPLFARSPGADLSLEKYREL 

NFLRCKRIFEYDFLSVEDMFKSPLKVPALIQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIQ 

KIFRMEIFGCFALTELSHGSNTKAIRTTAHYDPAT 

EEFIIHSPDFEAAKFWVGNMGKTATHAWFAKL 

CVPGDQCHGLHPFTVQIRDPKTLLPMPGVMVGDI 

GKKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKDVRQRFGASLGSLSSGRVSIVSL 

AILl^KLAVAIALRFSA'TRRQFGPTEEEEIPVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELQR 

GLASGDRSARQAELGREIHALASASICPLASWTT 

QQGIQECREACGGHGYLAMNRLGVLRDDNDPN 

CTYEGDNNILLQQTSNYLLGLLAHQVHDGACFR 

SPLKSVDFLDAYPGILDQKFEVSSVADCLDSAVA 

LAAYKWLVCYLLRETYQKLNQEKRSGSSDFEAR 

NKCQVSHGRPLAtAFVELTVVQRFHEHVHQPSV 

PPSLRAVLGRLSALYALWSLSRHAALLYRGGYF 

SGEQAGEVLESAVLALCSQLKDDAVALVDV1AP 

PDFVLDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGIMERVGCTLTTTYAHPRPTPTNFLPAISTMAS 

SYRDRFPHSNLTHSLSLPWRPSTYYKVASNSPSV 

APYCTRSQRVSENTMLPFVSNRTTFFTRYTPDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRLIQDKYQ 

QTRKTQADTTQNLGERVNDIGFWKSEIIHELDEM 

IGETNALTDVKKRLERALMETEAPLQVARECLF 

HREKRMGIDLVHDEVEAQLLTVNVGEMHQSQA 

A 


3810- 


A 


3 


518 


VIQELEGGSGADLGEHSCRPASQPRFPRPAEARS - 

HPATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 

FSEQELKQWYKGFLKDCPSGILNLEEFQQLYIKF 

FPYGDASKFAQHAFRTFDKNGDGTIDFREFICAL 

SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 

EIIE 


3811 


A 


81 


1147 


GCGYGCSGAGGAAIGEPMAKWGEGDPRW1VEE 

RADAThTVNNWHWTERDASNWSTDKLKTLFLAV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKLIFFY 

EWSVKLNWTGTSKSGVQYKGHVEIPNLSDENSV 

DEVEISVSLAKDEPDTNLVALMKEEGVKLLREA 

MGIYISTLKTEFTQGMILPTMNGESVDPVGQPAL 

KTEERKAKPAPSKTQARPVGVKIPTCKITLKETFL 

TSPEELYRVFTTQELVQAFTHAPATLEADRGGKF 

HMVDGWSGEFTOLVPEKHIVMKWRFKSWPEG 

HFATITLTFIDKNGETELCMEGRGIPAPEEERTRQ 

GWQRYYFEGDCQTFGYGARLF 


3812 


A 


20 


558 


PCGTAASTHAYDRRAKCRQQQQQQQNGGQNKV 
RPAKKKTSPAREVSSESGTSGQFTPPSSTSVPTIAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenytalanine, G=Glycine> H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutaraine, R=Arginine, S=Serine, I 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYVVVSDQILQES 

EDFFTLIESHEGKPLKLMVYNSKSDSCREVTVTP 

NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPPv 

GTPPPSALPLGAPPPDALPPGPTPEDSPSLETGSRQ 

SDYMEALLQAPGSSMEDPLPGPGSPSHSAPDPDG 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTEAEGLDSQAQISTTE*HPGL*QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

GCIPHASTGGRPMAEPvGELDLTGAKQNTGVV.^V 

KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFTLNEDLANIHDIGGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIVVQRAECRPAASE 

NYMRLKRLQffiESSKPVRLSQQLDKVVTTNYKP 

VANHQYNIEYERKKKEDGKRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPWYLKEILKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


NIGDWEDIGKSPER1IQYYGPATWAQDGSRGYCT 
PIYMLNffllRLQAVLEIIMNERANALDLLAQQTTK 
MRNANYQNRLALDYLLAHEGGV*GKFSLTNCC 
LEIDDNGKAIMEITARMRKLAHEPVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKKEEKKKWKDLKLMKKLERQRAQ 

EEQAKRLEEEEAAAEKEDRGRPYTLSVALPGSDL 

DNAQSPELRTYLAGQIARACADFCVDEIVVFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFREGVVVDRPTRPGHGSFVNCGMKKEVKI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKWSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YKLtlGTSERGSDVASAQLPNFRHALWFGGLQG" 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

TIR-EEEAILISLAALQPGLIQAGARHT 








3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLMIESLMLGKVPPHVPSH 

HFIFHDDGSARQKGESDYKVIIQQWFSKSGPWTT 

SSNVTWGLLELQQSISESAVLTEPPGDSGAGSNLI 

TMFL1WRKETDLCSGRSKYNRGWNSGRCKQRG 

KTEQPGEPLEHVYVTEKHAVALESRHQKGELQC 

LIKMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 

NTRYFRQRLQEMGFIIYGNENASWPLLLYMPG 

KVAAFARHMLEKKIGWWGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEMGDLLQLKYSRH 

KKSARPELYDETSFELED 


3818 


A 


215 


789 


NPQSSSSEGSSEIFQVNGHNRLLVQRSEVTQAPG 

QYTVDVEGHGCTFIQATLKYNVLLPKKASGFSLS 

LEIVKNYSSTAFDLWTLKYTGIRNKSSMVVIDV 

KMLSGFTPTMSSffiELENKGQVMKTEVKNDHVL 

FYLENWGRADSFITSVEQSNLVFNIQPAPGMW 

DYYEKEEYALAFYHINSSSVSE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic Acid, 
E=G)utamic Acid, F-Pbenylalanine, G=GJycinc, H«Histidine, 
I=Isoleucine, K=Lysine, L?=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S s =Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\«possible nucleotide insertion 


3819 


A 


1 


1483 


RIPDSIISRGVQGLPRDTASLSTTPSESPRAQATSR 

LSTASCPTPKVQSRCSSKENILRASHSAVDITKVA 

RRHRMSPFPLTSMDKAFITVLEMTPVLGTEIINYR 

DGMGRVLAQDVYAKDNLPPFPASVKDGYAVRA 

ADGPGDRFnGESQAGEQPTQTVMPGQVMRVTT 

GAPIPCGADAVVQVEDTELIRESDDGTEELEVRIL 

VQARPGQDIRPIGHDIKRGECVLAKGTHMGPSEI 

GLLATVGVTEVEVNKFPVVAVMSTGNELLNPED 

DLLPGK1RDSNRSTLLATIQEHGYPTINLGIVGDN 

PDDLLNALNEGISRADVIITSGGVSMGEKDYLKQ 

VLDIDLHAQIHFGRVFMKPGLPTTFATLDIDGVR 

KIIFALPGNPVSAVVTCNLFWPALRKMQGILDP 

RPTIIKARLSCDVKLDPRPEYHRCILTWHHQEPLP 

WAQSTGNQMSSRLMSMRSANGLLMLPPKTEQY 

VELHKGEWDVMVIGRL 


3820 


A 

J-k. 


2216 


487 


PQEPALKSEFSQVASNT1PLPLEQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCEDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 

AFTGDTIALN1IKGNEEGYFGTRRLNAYTGVVYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

VFV1VAL 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNHPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGY1 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS - 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDDDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAfflFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFTTFAL 


3822 


A 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWDLAS 
LRCTLGAFCECDFRPDLPGLECDLAQHLAGQHL 
AKALVVKALKAFVRDPAPTKPLVLSLHGWTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, (XSIycine, H=Histidine, 
I=Isoleutine, K^Lysine, IHLeucine, MNWethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, f 
^Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X«=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










SHIERYKKDLKSWVQGNLTACGRSLrTJFDEMDK 

MPPGLMEVLRPFLGSSWVVYGTNYRKAIFIFISN 

TGGEQINQVALEAWRSRRDREEILLQELEPVISR 

AVLDNPHHGFSNSGIMEERLLDAVVPFLPLQRHH 

VRHCVLNELAQLGLEPRDEWQAVLDSTTFFPE i 

DEQLFSSNGCKTVASR1AFFL 


3823 


A 


1 


3174 


YGCEKTTEGRIPLKNIYRLFS ADRKRVETALEAC , 

SLPSSRNDSIPQEDFTPEVYRVFLNNLCPRPEIDNI 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVL1EKYEPNNSLARKGQISVDGFM 

RYLSGEENGWSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNS S VEM YRQ VLLSGCRCVELD 

CWKGRTAEEEPVITHGFTMTTEISFKEVIEAIAEC 

AFKTSPFPDLLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLVNYIQPVKFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSSNYMPQLFWNAGCQMVALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIVDGIVANTLSVKIISGQFLSDKKVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEPI 

VFKKWLPTLACLRIAVYEEGGKFIGHRILPVQAI 

RPGYHYICLRNERNQPLTLPAVFVYIEVKDYVPD 

TYADVIEALSNPIRYYNLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVNHTTT 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQTIEELKQQKSFVKLQKKHYKEMKDLVKR 

HHKKTTDLIKEHTTKY^IQ]^YLRRRAAI^K^ 

AKKDSKKKSEPSSPDHGSSTIEQDLAALDAEMTQ 

KLIDLKDKQQQQLLNLRQEQYYSEKYQKREHDC 

LLIQKLTDVAEECQNNQLKKLKEICEKEKKELKK 

KMDKKRQEKITEAKSKDKSQMEEEKTEMIRSYI 

QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKLQVELEQEYQDKFKRLPLEILEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

IPGKEFDTPL 


3824 


A 


1 


426 


1LHWFVHRWSGRNNREKIGVHVGFEEILNMEPY 

CCRETLKSLRPECFIYDLSAWMHHGKGFGSGH 

YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 

QAYILFYTQRVTENGHSKLLPPELLLGSQHPNED 

ADTSSNEILS 


3825 


A 


3 


364 


GIRAKFPNKIPVVVERYPRETFLPPLDKTKFLVPQ 
ELTMTQFLSIIRSRMVLRATEAFYLLVNNKSLVS 
MSATMAEIYRDYKDEDGFVYMTYASQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


1 


1237 


PEKKFERECREAEKAQQSYERLDNDTNATKADV 

EKAKQQLNLRTHMADENKNEYAAQLQNFNGEQ 

HKHFYWIPQIYKQLQEMDERRTIKLSECYRGFA 

DSERKVIPIISKCLEGMILAAKSVDERRDSQMVV 

DSFKSGFEPPGDFPFEDYSQHIYRTISDGTISASKQ 

ESGKMDAKTTVGKAKGKLWLFGKKPKGPALED 

FSHLPPEQRRKKLQQRIDELNRELQKESDQKDAL 

NKMKDVYEKNPQMGDPGSLQPKLAETMNNIDR 
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SEQ n> 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location * 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E>=Glutaroic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, I>Leucine, M-Methionine, 
N=*Asparagine, P^Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, A=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LRMEIHKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLPA1GHCKAIYPFDGHNEGTLAMK 
EGEVLYIIEEDKGDGWTRARRQNGEEGYVPTSYI 
DVTLEKNSKGS 


3827 


A 


2 


1584 


INPVSSAVNGEAHSSHETRGQNSNALPSVLLELL 

SQSCLIPAMSSYLRNDSVLDMARHVPLYRALLEL 

LRAIASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDEMKVLUGPADTPYANGCFEFDVY 

FPQDYPSSPPLVNLETTGGHSVRFNPNLYNDGKV 

CLSILNTWHGR^EEKWNP-QTSSFLQVJ.ySVQSTJ 

LVAEPYFNEPGYERSRGTPSGTQSSREYDGNIRQ 

AWKWAMLEQIRNPSPCFKEVIHKHFYLKRVEIM 

AQCEEW1ADIQQYSSDKRVGRTMSHHAAALKRH 

TAQLREELLKLPCPEGLDPDTDDAPEVCRATTGA 

EETLMHDQVKPSSSKELPSDFQL 


3828 


A 


1415 


845 


PRVPATLVSLDPWHCFPTAGRLAGSTWVPPACT 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

AC1CPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 

LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

SEFGIIMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTGILNDYSFSFFANLH 


3829 


A 


199 


683 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVIEATELKACKPNGKSNPYCEISMGSQSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


RKMMEESGIETTPPGTPPPNPAGLAATAMSSTPV 

PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 

SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 

NPPVSHFPPSTSAPNTLLPAPPSGPPISGFSVGSTY 

DITRGHAGRAPQTPLMPSFSAPSGTGLLPTPITQQ 

ASLTSLAQGTGTTSAITFPEEQEDPRITRGQDEAS 

AGGIWGFIKGVAGNPMVKSVLDKTKHSVESMIT 

TLDPGMAPYIKSGGELDIVVTSNKEVKVAAVRD 

AFQEVFGLAVWGEAGQSNIAPQPVGYAAGLKG 

AQERIDSLRRTGVMEKQTAVSVENFIAELLPDK 

WFDIGCLWEDPVHGIHLETFTQATPVPLEFVQQ 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TDWHMAFTGMSRRQMIYSAARAIAGMYKQRLP 

PRTV 


3831 


A 


5 


674 


FWTRSAWHEGLQQMKANDPSLQEVNLYNIKNIP 

IFTLREFAXALETNTHVKXFSLAATRSNDPVAIAF 

ADMLKWTTLTSLNIESHF1TGTGILALVEALKEN 

DTLTEDODNQRQQLGTAVE3VIEIAQMLEENSRIL 

KFGYQFTKQGPRTRVAAAITKNNDLAWQKDTQ 

EQTSIWQWSQSIAGFNPQFEVQGQNARSWMEE 

LGKAFHQFVRRELKQTEGKLP 


3832 


A 


164 


782 


EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSGSDQDLEKjAGVRASDLEDEESAARGPSQEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, X>=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanlne, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparaginc, P=ProIlne, Q=Glutamine, R^Arginine, S=Serine, 1 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 
CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 
DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 
REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID , 
DEEMY 1 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE , 

WLINENEKSDASIffiMACEKEENINQDLKENETV ! 

MEHTKRHSDPDKSLQDEVSPRKNDIISVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKIVQANKLLQNQEPVNDKRERKLKFKDQLVDL 

EVPPLEDTTTSKhWENERNMFGKLSQLCISNDF 

GQEDVLLSLTNGSCEENKDRTILVERDGKFELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKXEDSTAKIHAVTHSSTGEPLAYIAQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

YGLSPPvQKELQKQLEEKPJEKLKPJEEEPJlKlEEEK 

EKKRENDIVFKAWLQKKREQVLEMRRIQRAKEI 

EDMNSRQENRDPQQAFRLWLKKKHEEQMKERQ 

TEELRKQEECLFFLKGTEGRERAFKQWLRRKRM 

EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 

SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEELSNSGILKAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

RGEALSEEEIWSLLFLAAEQLLEDLRNDSSDYVV 

CPWSALLSAAGSLSFQGRVSHIEAAPFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS 

REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTNSARGKGQDDEVRTLMANGAPFTTDWFS 

KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 

WATERHHRDVVELLIKYGADVHAFSKFDKSAFD 

IALEKNNAEILVILQEAMQNQVl^PERANPVTD 

PVSMAAPFIFTSGEVVNLASLISSTNTKTTSGDPH 










ASTV QFSNSTTS VLATLAALAEASVPLSNSHRAT 

ANTEEIIEGNSVDSSIQQVMGSGGQRVITIVTDGV 

PLGNIQTSIPTGGIGHPFIVTVQDGQQVLTVPAGK 

V AEETVKEEEEEKLPLTKKPRIGEKTNS VEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEAIARQQPNGVDFTMVEEVAEVDAW 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


'MIEDNKENKDHSLERGRASLIFSLKNEVGGLIKA 
LKJFQEKHVNLLHIESRKSKRRNSEFEIFVDCDIN 
REQLNDffHLLKSHTNVLSVNLPDNFTLKEDGME 
TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 
KDNVYRKRRKYFADLAMNYKHGDPffKVEFTEE 
EIKTWGTWQELNKLYPTHACREYLKNLPLLSKY 
CGYREDN1PQLEDVSNFLKERTGFSIRPVAGYLSP 
RDFLSGLAFRVFHCTQYVRHSSDPFYTPEPDTCH 
ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 
KLATCYFFTVEFGLCKQDGQLRVFGAGLLSSISE 
LKHALSGHAKVKPFDPKITCKQECLITTFQDVYF 
VSESFEDAKEKMREFTKTIKRPFGVKYNPYTRSI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M«Methionine, 
N s Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, j 
T=Threomne, V=VfllIne, W=Tryptopnan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










QILKDTKS1TSAMNELQHDLDVVSDALAKVSRKP 
SI 


3839 


A 


3093 


520 


MVNFTVDQIRAIMDKKAN1RNMSVIAHVDHGKS 

TLTDSLVCKAGIIASARAGETRFTDTRKDEQERCI 

TIKSTAISLFYELSENDLNFIKQSKDGAGFLINLID i 

SPGHVDFSSEVTAALRVTDGALVWDCVSGVCV 

QTETVLRQ AIAERIKP VLMMNKMDRALLELQLE ' 

PEELYQTFQRTVENVNVUSTYGEGESGPMGNIMI 

DPVLGTVGFGSGLHGWAFELKQFAEMYVAKFA 

AKGEGQLGPAERAKKVEDMMKKLWGDRYFDP 

ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 

IMNFKKEETAKLIEKLDDCLDSEDKDKEGKPLLK 

AVMRRWLPAGDALLQMITIHLPSPVTAQKYRCE 

LLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVP 

TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 

KKEDLYLKP1QRTILMMGRYVEPIEDVPCGNIVG 

LVGVDQFLVKTGT1TTFEHAHNMRVMKFSVSPV 

VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 

IEESGEHIIAGAGELHLEICLKDLEEDHACIPIKKS 

DPVVSYRETVSEESNVLCLSKSPNKHNRLYMKA 

RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 

EWDVAEARKIWCFGPDGTGPNILTDITKGVQYL 

NEIKDSWAGFQWATKEGALCEENMRGVRFDV 

HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 

RLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE 

ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTG 

GQAFPQCVFDHWQILPGDPFDNSSRPSQVVAETR 

KRKGLKEGIPALDNFLDKL 


3840 


A 


2 


753 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLANrVERLKEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKXQAVLKRLKKEEEEAEKLEADIR 

EEKTSWKYQVQTERQRIQTEFDQLRSILNNEEQR 

ELQRLEEEEKKT 


3841. 


A 


2 .. 


405- -.— -. 


GKAFSCFTYLSQHRRTHMAEKPYECKTCKKAFS - 

HFGNLKVHERJHTGEKPYECKECRKAFSWLTCL 

LRHERIHTGKKSYECQQCGKAFTRSRFLRGHEKT 

HTGEKMHECKECGKALSSLSSLHRHKRTHWRDT 

L 


'3842 


A 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDFTS 
WSEIMMYILLVFLTLWLLIEMIYCYRKVSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRNSRIDDFVRRVESKATSARCGLWGSGPRRR 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 

PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKKITESVAETAQTIKKSVEEGKIDGIID 

KTOGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 

NDEETIQQQ1LALSADKRNFLRDPPAGVQFNFDF 

DQMYPVALVMLQEDELLSKMRFALVPKLVKEE 

WWRNYFYRVSLIKQSAQLTALAAQQQAAGKEE 

KSNGREQDLPLAEAVRPKTPPWIKSQLKTQEDE 

EEISTSPGVSEFVSDAFDACNLNQEDLRKEMEQL 

VLDKKQEETAVLEEDSADWEKELQQELQEYEV 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


. Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutomic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










VTESEKRDENWDKEIEKMLQEEN 


3844 


A 


798 


148 


LPPAQDPEAWLLLANVWVLILVPLKDRLIDPLLL 

RCKLLPSALQKMALGMFFGFTSVIVAGVLEMER 

LHYIHHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIGISEIFASIPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVGSLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVWIAGRYERASQGP 

ASHSRFSRDRG 


3845 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKP1HMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSBLKLLDTERP 

VNRFHLKKXMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLREVRGHLKKK 

RPEECDCHKIS YHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3846 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHNIEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYJTVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHTOHEffiTLQNKIKNLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 1 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


1 


1257 


MVFSAVLTAFHTGTSNTTFVVYENTYMNITLPPP 
FQHPDLSPLLRYSFETMAPTGLSSLTVNSTAVPTT 
PAAFKSLNLPLQITLSAIMIFILFVSFLGNLWCLM 
VYQKAAMRSAINILLASLAFADMLLAVLNMPFA 
LVTDLTTRW1FGKFFCRVSAMFFWLFVIEGVAILL 
nSIDRFLnVQRQDKLNPYRAKVLIAVSWATSFCV 
AFPLAVGNPDLQIPSRAPQCVFGYTTNPGYQAYV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 
E«=Glutamic Acid, ^Phenylalanine, G^GIycine, H^Histidine, 
I^lsoleucine, KHLysine, L»Leucine, {^Methionine, 
N=Asparagine, P^Proline, Q=Glutaraine, R^Arginine, S=Serine, / 
T=Tbreonine, V=Va!ine, W=Tryptophan, Y«Tyrosine, 
X^Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










ILISL1SFFIPFLV1LYSFMGILNTLRHNALRIHSYPE 

GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 

ILILFAWIVCWAPFTTYSLVATFSKHFYYQHNFF 

EISTWLLWLCYLKSALNPLIYYWRIKKFHDACLD 

MMPKSFKFLPQIJGHTKRRIRPSAVYVCGEHRT i 

W 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLGITLAVDRS 

NFKTCEESSFCKRQRSIRPGLSPYRALLDSLQLGP 

DSLTVHLIHEVTKVLLVLELQGLQKNMTRFRIDE 

LEPRRPRYRVPDVLVADPPIARLSVSGRDENSVE 

LTMAEGPYKHLTARPFRLDLLEDRSLLLSVNARG 

LLEFEHQRAPRVSQGSKDPAEGDGAQPEETPRD 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYGIPEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PHRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

DYLQGSGETPQTDVRWMSEtGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLASKRRKLVAIVDPHIKVD 

SGYRVHEELRNLGL YVKTRDG SDYEG WC WPGS 

AGYPDFTNPTMRAWWANMFSYDNYEGSAPNLF 

VWNDMNEPSVFNGPEVTMLKDAQHYGGWEHR 

DVHNIYGLYVHMATADGLRQRSGGMERPFVLA 

RAFFAGSQRFGAVWTGDNTAEWDHLKISIPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

AYQPFFRAHAHLDTGRREPWLLPSQHNDIIRDAL 

GQRYSLLPFWYTLLYQAHREGIPVMRPLWVQYP 

QDVTTFNIDDQYLLGDALLVHPVSDSGAHGVQV 

YLPGQGEVWYDIQSYQKHHGPQTLYLPVTLSSIP 

VFQRGGTIVPRWMRVRRSSECMKDDPITLFVALS 

PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 

NTLVSSSADPEGHFETPIWIERVVIIGAGKPAAW 

LQTKGSPESRLSFQHDPETSVLVLRKPGINVASD 

WSIHLR 


3849 


A 


1 


1717 


RARNARGCWGVCRSGFSSAVCGAARMEQVAEG 

ARVTAVPVSAADSTEELAEVEEGVGWGEDNDA 

AARGAEAFGDSEEDGEDVFEVEKILDMKTEGGK 

VLYKVRWKGYTSDDDTWEPEIHLEDCKEVLLEF 

RKKIAENKAKAVRKDIQRLSLNNDIFEANSDSDQ 

QSETKEDTSPKKKKKKLRQREEKSPDDLKKKKA 

KAGBCLKDKSKPDLESSLESLVFDLRTKKRISEAK 

EELKESKKPKKDEVKETKELKKVKKGEIRDLKT 

KTREDPKENRKTKKEKFVESQVESESSVLNDSPF 

PEDDSEGLHSDSREEKQNTKSARERAGQDMGLE 

HGFEKPLDSAMSAEEDTDVRGRRKKKTPRKAED 

TRENRKLENKNAFLEKKTVPKKQRNQDRSKSAA 

ELEKLMPVSAQTPKGRRLSGEERGLWSTDSAEE 

DKETKRNESKKPKKDEVKETKELKKVKKGEIRD 

LKTKTREDPKENRKTKKEKFVESQVESESSVLND 

SPFPEDDSEGLHSDSREEKQNTKSARERAGQDM 

GLEHGFEKPLDSAMSAEEDTDVRGRRKKKTPRK 

AEDTRENRKLENKNAFLEKKTVPKKQRNQDRSK 

SAAELEKLMPVSAQTPKGRRLSGEERGLWSTDS 

AEEDKETKRNESKKPKKDEVKETKELKKVKKGE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, LNLeucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
-^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, £=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










IRDLKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKLKDKSKPDLESSLESLWDLRTKKRJSEAK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKJDAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKVVRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTILSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRRNL 

TKLSLIFSHMLAELKG1FPSGLFQGDTFRITKADA 

AEFWRKAFGEKTIVPWKSFRQALHEVHPISSGLE 

AMALKSTnDLTChnDYISVFEFDIFTRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

T.FQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQYELYCEMGSTFQLCKICAENDKD 

VKIEPCGHLMCTSCLTSWQESEGQGCPFCRCE1K 

GTEPIWDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLPUDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPIP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPKI 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYNIQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDGYDVPKPPVPAVLARRTLSDISNASSS/FG 

LFVLERDP*PQNVTEGSQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATAXSPQLSSEIENLMSQG 

YSYQDIQKALVIAQNNIEMAKNILREFVSISSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLLILQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYWTSQWNTANEAREVAFDLEIPK 

TAFISDFAVTADGNAFIGDIKDKVTAWKQYRKA- 

A1SGENAGLVRASGRTMEQFTIHLTVNPQSKVTF 

QLTYEEVLKRIfflMQYEIVIKVKPKQLVHHFEm 

DIFEPQGISKLDAQASFLPKELAAQTIKKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKJCDLLVANNHFAHFFAPQNLTNMNKNVVFV 

IDISGSMRGQKVKQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRGEEILNQVQESLPELSNHASI 

LIMLTDGDPTEGVTDRSQILKNVRNAIRGRFPLY 

NLGFGHNVDFNFLEVMSMENNGRAQRIYEDrTO 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQYYEGSEIVVAGRIADNKQSSFKADVQA 

HGEGQEFSITCLVDEEEMKKLLRERGHMLENHV 

ERLWAYLHQELLAKRMKVDREVRANLSSQALR 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 

DSPPLEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 

RVTGVDTDPHFIIHVPQKEDTLCFNINEEPGVILS 

LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagfne, P=Proline, Q=Glutamine, R«Arginine, S=Serine, \ 
T=Threonine, V=Va!ine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *-Stop codon, /=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










LG1ANPATDFQLEVTPQNITLNPGFGGPVFSWRD 

QAVLRQDGVWTINKXRNLVVSVDDGGTF\EVV\ 

LHRVW\KGSS\VHQDFLGLLMCWDKSIGMSSPGR 

KGCWGQ\FFHPIRFLKVS*HPPPGSDPQKAQMPT 

MVVRNPPGLTVT\RGLQKDYSKDPWHGAEVSC ' 

WFI\HNNGA*I\TDCAYTDYI\VPDIF 


3852 


A 


39 


1735 


TQVAEAGRGEGVVAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGRIVIW\DrALTRGIA*NKJFSAHIHPVCSLC 

WSRDGHKLVSASTDNIVSQWDVLSGDCDQRFRF 

PSP1LKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SKHVVLPVDDDSDLNVVASFDRRGEYIYTGNAK 

GKILVLKTDSQDLVASFRVTTGTSNTTAIKS1EFA 

RKGSCFLINTADRURVYDGREILTCGRDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYIVAGSARQH 

ALYIWEKSIGNLVKILHGTRGELLLDVAWHPyRP 

IIASISSGWSIWAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGA1SELL 


3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGTIVVAGLKVQVQPRF 

LWILCFSMEETQGELTSSCGSKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKYITKNLLSEKJ^CKJYLSQLQTGEKSKN 

TIHEDT1FRNGLQCKHEFERQERHQMGCVSQMLI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYLI 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQRIHSGVK 

PYECKECGKAFSRVRDLRVHQTIHAGERPYECK 

ECGKAFRLHYQLTEHQRIHTGERPYECKVCGKT 

FRVQRfflSQHQKIHTGVKPYKCNECGKAFSHGS 

YLVQHQKIHTGEKPYECKECGKSFSFHAELARH 

RRIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAFICGYQLTLHLRTHTGEIPYEC - 

KECGKTFSSRYHLTQHYRIHTGEKPYICNECGKA 

FRLQGELTRHHRIHTCEKPYECKECGKAFfflSNQ 

FISHQRIHTSESTY1CKECGKIFSRRYNLTQHFK1H 

TGEKPYICNECGKAFRFQTELTQHHRIHTGEKPY 

KCTECGKAF1RSTHLTQHHRIHTGEKPYECTECG 

KTFSRHYHLTQHHRGHTGEKPY1CNECGNAFICS 

YRLTLHQRJHTGELPYECKECGKTFSRRYHLTQH 

FRLHTGEKPYSCKECGNAFRLQAELTRHHTVHTG 

EKPYKCKECGKAFSVNSELTRHHRIHTGEKPYQC 

KECGKAFIRSDQLTLHQ\KIE.VR\NPMHNVKm 

WPLENAL*QRICNLRNFLFVTEHVGIPFTSCSQFI 

RNYFVC 


3854 


A 


108 


894 


LQSCWVPGIPWPSVGWLSWLKDLPSCEIHSASLS 
AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTI 

tnxtt OTTYrvrKTTCQCTCQV A"MTP A ^"RIOJT TWOTDAF 

KHSQVERNSLWSGDDVKKSDGGSDSGIKMEPGS 
KWlO^SDVSDESDKSTSGKKNPVISQTGSWRR 
GMTAQVGITMPRTKASAPAGALKTPGTGKRPGL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso!eucine, K=JLysine, JL/=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Va!ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










S\GPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP*LPLSELTV* 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATILPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 

DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 

VGKSSLVLRFVKGQFHEYQESTIGAAFLTQSVCL 

DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAI 

VVYDITNQETFARAKTWVKELQRQASP\SIWGL 

AGNKADLANKRMVEYEEAQAYADDNSLLFMET 

S AKTAMN VNDLFLVA IA * EV AKR VNPQNLG\G\A 

AGRSRGVDLHEQS\QQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

Pjy^LQLGQQPPJiNGAjyBPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRITRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRKNVTGILWNLSSSDHLKDRLAKKTPLE\QLT\D 

LGV*APLSGAGGPP\LIQQNASEAEIFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSINHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEVVGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQIVGLYNRLLQ 

RCELNRHTTEA AAGALQNITGGNDPRGPGGLSRL . 

ALEQERIL>JPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKVV\SHLI\EKLPGSVGEKSPPAE 

VLV\NI\IAVrTWLGWLASPI/ALARDLLYFDGLRK 

LIFIKKKRDSPDSEKSSRAASSLtANLWQYNKLH-" 

RDFRAKGYRKEDFLGP 




3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LKPEHCTVNVDNSLSIPVIAAELWRKPSEKGM 

QQKKKTKDLGFRAGKESKTEWRK*GLQDMASQ 

MFALPLK*PVTAAFHDSS3V1PSSLLQIEMEQLFLE 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMKIPDDPKASFENCMSYRMSLHQP 

KFQTTPEPFHDDIPTENIHLQNL/PILGPRTAVFHG 

LLTEAYKTLKERQRSSLPRKEPIGKTTEAVSGRSS 

SPPRLPERK 


3858 


A 


203 


3469 


SHQEIEQNSAMAPRKRGGRGISFEFCCFRNNDHPE 

ITYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

LVDELDLTDKHREAMFALPAEKKWQIYCSKKK 

DQEENKGATSWPEFYIDQLNSMAARKSLLALEK 

EEEEERSKT1ESLKTALRTKPMRFVTRFIDLDGLS 

CILWLKTMDYETSESRIHTSLIGCIKALMNNSQG 

RAHVLAHSESINV1AQSLSTENIKTKVAVLEILGA 

VCLWGGrlKKVLQAMLHYQKYASERTRFQTLIN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=His tiding 
I=Isoleucine, K^Lysine, 3L=Leucine, M=Methionine, 
N=Asparagine,P as Proline, Q=Glutamine, R=Arginine, S^Serine, \ 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










DLDKSTGRYRDEVSLKTAIMSFINAVLSQGAGVE 

SLDFRLHLRYEVFLMLGIHPVMDKLRKHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVHIDTKSATQM 

FELTRKIU.THSEAYPHFMSILHHCLQMPYKRSGN 

TVQYWLLLDRHQQIVIQNDKGQDPDSTPLENFNI 

KNWRMLVNENEVKQWKEQAEKMRKEHNELQ 

QKLEKK^RECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQVKQQVADLTAQLHELSRRAVCASIP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

TKVFKlLDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDEKRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDIDLLEEHKHELDRMAKADRFLFEMSRINH 

YQQPJ^QSLYFKKKFAEP.VAEVKPKVEAIF.SGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLITIVENKYPSV 

LNLNEELRDIPQAAKVNMTELDKEISTLRSGLKA 

VETELEYQKSQPPQPGDKFVSVVSQFITVASFSFS 

DVEDLLAEAKDLFTKAVKHFGEEAGK1QPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKRJTNQMTDSSRERPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDV1PLLDPYGPAGSDPS 

LEFLVVSEETYRGGMAINRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF 

VIDSDHLGHRAYAPGGPAYQPVVEAFGTDILHK 

DGIINRKVLGSRWGNKKQLKILTDIMWPIIAKLA 

REEMDRAVAEGKRVCVIDAAVLLEAGWQNLVH 

EVWTAVEPETEAVRRIVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHVVLSTVCGSRISPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPWRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH " - 


3860 


A 


1 


3881 


MGQKSVGASYVQ1PLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTVVDIISRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTfflGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

GGHVWRDEIRKLMESQDIFTGTQTEL1AGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLAVWRSQDLAPSPSGMAGLSFGTPTLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine OCysteine,D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K^Lysine, L^Leucine, M=Metbionine, 
N=Asparagine, P^Proline, Q=Glutaraine, R-Arginine, S=Serine, 
T=Threonine, V^Valine, W«Tryptopban, Y«=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAAGEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVWKFIKJKEKVLEDCWIEDPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAGNQ 

SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 

RGPELEMWSLGVTLYTLWEENPFCELEEtVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 
SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 
SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 
KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 
SDSDWEALSEEHMEADGHAAWFGTVVDIISRS 
GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 
WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 
HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 
TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 
FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 
GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 
GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 
GGHWPRDEIRKLMESQDIFTGTQTELIAGGQLL 
SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 
ALGREEPVAffiSPGQDLLGESRSEPVDVKPFASCE 
-DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 
GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 
CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 
HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 
SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 
ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 
DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 
FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 
WSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 
GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 
VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 
ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 
AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 
TAVDKEKNKEVWKFDCKEKVLEDCWIEDPKLG 

T/i ;tt CTATT CD\rC7lJ AXTTTV\/T TiTT7T7XTnni717^T VTV/TP 

KVTLblAlLoKVliiiANUjvVl^^ v ivm 
KHGSGLDLFAFTDRHPRLDEPLASYIFRQVRAG\Q 
SRLVSAVGYLRLKD1IHRDIKDENIVIAEDFTIKLI 
DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 
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peptide 
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Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=lsoleucine, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=5erine, ( 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 








t 


RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 
IHPPYLVSKELMSLVSGLLQPWERRTTLEKLVT 
DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 
LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 
HPGDPRLLTS ' 


3862 


A 


399 


2069 


TMDRSKRNSIAGFPPRVE\RLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSCJ 

FFSEWKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGEFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

rKSPCPRRTimSRS_OSDIF_SBJ^ 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPP1RRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNSIAGFPPRVE\RLEEFEGGGGGEGNV 
SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 
FFSEVFKVRHRASGQVMALKMNTLSSNRANML 
KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 
WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 
LIKRDENGYSAVVADFGLAEKIPDVSMGSEICLA 
VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 
ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 
FLQLTFNCCNMDPKLRPSFVEIGKTLEEELSRLQE 
EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 
HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 
RPRDGAARTTKVNPFSARQDLMGGKIKFFDLPSK 
SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 
SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 
-YRVKEIPPFRASALPAAQAHEAMDGSILQEENGF 
GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 
GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCFSHLQPTLLQ 

RAXPSNFLLDRKKTDKLBLKKKKRKRRDSDAPGK 

EGYRGGLLKLEAADPYVETPTSPTLQDIPQAPSD 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMAR2^DGNFSSLLESIFPS\DDDSWDLV 

TCFCMKPFAGRPMIECNECHTWIHLSCAKIRKSN 

VPEVFVCQKCRDSKFDIRRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLTIARRRGRRSMPVSLEDSGEPTSCPATDAETAS 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

T>TMTTNT\TCncr\OT\PT TT V"CT /"WTO T TJ DVD T?f"YE DTI? 

RPLKGIQSRLRKKRREEGPAETVGSEASDTVEGV 
LPSKQEPENDQGWSQAGKDDRESKLEGKAAQD 
IKDEEPGDLGRPKPECEGYDPNALYCICRQPHNN 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid., F=Phenylalanine, OGlycine, H=Histidine, 
l=lsoIeucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLERNGE 

DYICPNCTILQVQDETHSETADQQEAKWRPGDA 

DGTDCTS1GTIEQKSSEDQGIKGRIEKAANPSGKK * 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVIEAPGASKCIGPGCCHVAQPDSVYCS 

NDCILKHAAATMKFLSSGKEQKPKPKEKMKMK 

PEKPSLPKCGAQAGIKISSVHKRPAPEKKETTVK 

KAVVVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPGSTVGKQPAPRNLVPKKSSFANVAAAT 

PADCKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PAPAAATAASKKFPGSAALVGAVRKPVVPSVPM 

ASPAPGRLGAMSAAPSQPNSQIRQNIRRSLKEIL 

WK/RFLFF1LFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

I .FHRVLREEISLAKL VRLKPEELVSKELSTWKER 

PARSVMESRTKLHNESKKTAPRQEAIPDLEDSPP 

VSDSEEQQESARAVPEKSTAPLLDVFSSMLKDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKLS 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPNVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGVVTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRLSTIWKGFINMQSVAKFVTKAYPVSGCFD 

YLSEDLPDTIHIGGR1APKTVWDYVGKLKSSVSK 

ELCLIRFHPATEEEEVAYISLYSYFSSRGRFGVVA 

NNNRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLWIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRELWLTTRQ 

G\LPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERJ1AAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAWTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKE1QLMHRAPWGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLWSEEQFKVFTLPKVSAK 
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beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine OCysteinc, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Iso leu cine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arg»nine, S=Serine, / 
T=Threonine, V«=Valine, W=>Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 










LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 
LAVLTNLGDIQWSLPLLKPQVRYSCDRREDVSGI 
ASCVFTKYGQGFYLISPSEFERFSLSTKGNLVEPRC 
LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 
GEEKQPGLVMERALLSDERA ATGWHIEPPWG A j 
ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFWQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAOOPEPLRSLVPYGPFPCKAITRELWLTTRQ 

G\LPFTOQGGMPRASYGDRHCISV1HDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

WEDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAWTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPVVGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 

LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQVVSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGNLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA - 

ASAMAEQSEWLSVQAAR 










3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRP 

GVYARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPVVSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRVVGGFGAASGEVPW 

QVSLKEGSRHFCGATWGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVKIGLRRWLHP 

LYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCMISGWGNTQEGNATKPELLQKASV 

GIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSGIKALYESELADARRVLDETARERARLQIEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 

FHRSEVELAAALSDKRGLESDVAELRAQLAXAE 

DGHAVAKKQLEKETLMRVDLENRCQSLQEELDF 

RKSVFEEEVRETRRRHERKJL Vb VDaoKl^^Jti Y ur k 

MAQALEELRSQHDEQVRLYKLELEQTYQAKLDS 

AKLSSDQNDKAASAAREELKEARMRLESLSYQL 

SGLQKQASAAEDRIRELEEAMAGERDKFRKMLD 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, 0=Aspartic Acid, 
£>=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I^lsoleucine, K=Lysine, LHLeucine, M=Methionine, 
N^Asparagine, P=»Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valfne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


- 








AKEQEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINAYRKLLEGEEERLKLSPSPSSRVTVSRATSS 

SSGSLSATGRLGRSKRKR\WRWRSPW\QRPKRPG 

HGHGWQRWLPPGPAGLGLGQR\HIEE1DLEGKFV 

QLKNNSDKDQSLGNWRIKRQVLEGEEIAYKFrP 

KYILRAGQMVTVWAAGAGVAHSPPSTLVWKGQ 

SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 

RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 

YVM 


3869 


A 


1 


1942 


RYRAGIPGDGRKDYIRLTRPGLTLPGRAMFARGS 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLER1MCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRDCQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVRIFPVTIT\GAI\CEECGKOIGGGDIAVF\ASRASL 

GLLLGQPSCFWCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEDFSPECTEAEGRHWHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRGAPHRHSMPEL 

GLRSVPEPPPESPGQPNLRPDDSAFGRQSTPRVSF 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRHYQCDAGSGSDSE 

SCSSSPSSSSSESSEDDGFFLGERJPLPPHLCRPMP 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 

IVA 


3870 


A 


2 


3485 


FVWRVFYVHASCMPPRARSWEGAHAPVGMHV 

AEAHACSSQQQQMPPAQFWMLEWLLHLCAFLS 

TPSFPHWCCCSNPHGSIADKPEEIVPASKPSRAAE 

NMAVEPRVATIKQRPSSRCFPAGSDMNSVYERQ 

GIAVMTPTVPGSPKAPFLGIPRGTMRRQKSIDSRI 

FLSGITEEERQFLAPPMLKFTRSLSMPDTSEDIPPP 

PQSWPSPPPPSPTTYNCPKSPTPRVYGTIKPAFNQ 

NSAAKVSPATRSDTVATMMREKGMYFRRELDR- 

YSLDSEDLYSRNAGPQANFRNKRGQMPENPYSE 

VGKIASKAVYVPAKPARRKGMLVKQSNVEDSPE 

KTCSEPIPTIIVKEPSTSSSGKSSQGSSMEIDPQAPE 

PPSQLRPDESLTVSSPFAAAIAGAVRDREKRLEA 

RRNSPAFLSADLGDEHVGLGPPAPRTRPSMFPEE 

GDFADEDSAEQLSSPMPSATPREPENHFVGGAEA 

SAPGEAGRPLNSTSKAQGPESSPAVPSASSGTAG 

PGNYVHPLTGRLLDPSSPLALALSARDRAMKES 

QQGPKGEAPKADLNKPLYIDTKMRPSLDAGFPT 

VTRQNTRGPLRRQETENKYETDLGRDRKGDDK 

KNMLID3MDTSQQKSAGLLMVHTVDATKLDNA 

LQEEDEKAEVEMKPDSSPSEVPEGVSETEGALQI 

SAAPEPTTVPGRTTVAVGSMEEAVILPFRIPPPPLA 

SVDLDEDFIFTEPLPPPLEFANSFDIPDDRAASVPA 

LSDLVKQKKSDTPQSPSLNSSQPTNSADoKJCPAo 

LSNCLPASFLPPPESFDAVADSGIEEVDSRSSSDH 

HLETTSTISTVSSISTLSSEGGENVDTCTVYADGQ 

AFMVDKPPWPKPKMKP1IHKSNALYQDALVEE 






• 


• 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K-Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P^Proline, Q=*Glutamine, R=Arginine, S=Serine, f. 
•^Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEIKSPILSGPKANVISELNSILQQMNREKL 

AKPGEGLDSPMG AKS ASLAPRSPEIMSTISGTRST 

TVIFTV^GTSQPITLQSRPPDYESRTSGTRRAPS 

PWSPIEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNEI \ 

DGSHLPNLQKEDLDDLGVTRVGHRMNIERALKQ 

LLDR 


3871 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD , 

EVNALVLQTQQEIIENLKPLLPAGIQDKLHTL1PC 

KKFDLSYlSrLNYHKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASOEElMITLVTGLASVTSRTSMGIirV 

GGVIWKTIGWKXLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEE1ARLPKEID 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 

NEES 


3872 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEIIENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQED1VFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLUWKAVQLENELENFTKQFLPSS 

NEES 


3873 


A 


2944 

/ 


2089 


PVCTALTPGRMTDDKDVLRDVWFGRIPTCFTLY 
QDEITEREAEPYYLLLPRVSYLTLVTDKVKKHFQ 
KVMRQEDISEIWFEYEGTPLKWHYPIGLLFDLLA 
SSSALPWN1TVHFKSFPEKDLLHGPSKDAIEAHF - 
MSCMKJEADALKHKSQVINEMQKKDHKQLWMG 
LQNDRFDQFWAINRKLMEYPAEENGFRYIPFRIY 
QTTTERPFIQKLFRPVAADGQLHTLGDLLKEVCP 
SAIDPEDGEKKNQVMfflGIEPMLETPLQWLSEHL 
SYPDNFLfflSIIPQPTD 


3874 


A 


776 


366 

— ■ 


QARGAPSSPMCPLPLAAAAVAAPRAPLRLLNRG 

LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 

DEARKIGWGWVKNTSKGTVTGQVQGPEDKVN 

SMKSWLSKVGSPSSRIDRTNFSNEKTISKLEYSNF 

SIRY 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKIPLVFRGHT 

QQDPEVPKSLVSNLRfflCPLLAGSALITFDDPKVA 

EQVLQQKEHTINMEECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVL\nrGFPASLRLSEEELLDKLiilr 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQIGQFTVPLGGQQVPLRVSPYVNGEIQKAEI 

RSQPVPRSVLVLNIPDILDGPELHDVLEIHFQKPT 
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SEQ ID 
NO: 


Method 

• 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, l/=Leucine, M=Methionine, 
N=Asparagine, P«Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

v-finiinnum * — drkn *»nHnn /=nn^«;ihlp nucleotide delprinn. 
/t = unKnO>Vnj =s OlOp CUUUIIj/ jJUooiuic uuutuuut uuciivu) 

\=possible nucleotide insertion 










RGGGEVEALTVVPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQALLAIFWLLLSWVSSEDKVVQSPLSL 
VVHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPT 
FLFMLTSSGEEKKSGRLSSILDKKELSSILNITATQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCIDPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVY1QTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYISIHNMCAWMIDSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHYI 

LNGSKAFISGAGESDIYVVMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVIFEDCA 

VPVANRIGSEGQGFLIAVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVAL_CS 

MAKLFATDECFAICNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQILEGSNEVMRILISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 

SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 

TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 

PQNSSSTEVYRGFWQHGLPST**PFSS*QWPGQH 

TQGCSKLLGKQTTHLPCSTWPA* *PSPSCLTRFR* 

W*PSLMCLWASSCSVCV*$PSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 

TESTPSWPRFSSWTSGEDPASPAPAI 


3879 


A 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 

NTSLCTRDYKITQVLFPLLYTVLFFVGLITNGLA 

MRIFFQIRSKSWIIFLKNTXaSDLLMILTFPFKILS 

DAKLGTGPLRTFVCQVTSVIFYFTMYISISFLGLIT 

IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTMVHLTPEEKSAVTALWGKVNVDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RIMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 

FAPIYVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 

IVTEFNLVCANSWMLDLFQSSVNVGFFIGSMSIG 

Y1ADRFGRKLCLLTTVLINAAAGVLMAISPTYTW 

MLIFRLIQGLVSKAGWLIGYILITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNFFFLLYYWCIPESPRWLISQNKNAEAMRIIK 

HIAKKNGKSLPASL 




3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 

LDEPQEQAEGSLTVYVISEHSSLLPQDMMSYIGP 

KRTAVVRGIMHREAFNnGRRJVQVAQAMSLTED 

VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 

LLNPDPKSHDVYWDEBGAVRRYVQPFLNALGAA 

GNFSVDSCjlLY YAJYLLOVXNrKrJL'o/Vooo I ij-.j-'Iviji 

SLPHVINPVESRLGSSAASLYPVLNFLLYVPELAH 

SPLYIQDKDGAPVATNAFHSPRWGGIMVYNVDS 

KTYNASVLPVRVEVDMVRVMEVFLAQLKLLFGI 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pcpuuc 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K«Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 1 
T=Threonine, V=Valine, W=Tryptophan, Y=nTyrosine, 
X=Unknown, *=Stop codon, £=possible nucleotide deletion, 
V=possible nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


pjhreedfqfilkgiarllsnpllqtylpnstkkiq 
fhOellvlfwklcdfnkvgqprgalqgdgeqlp 

Q*PGGRDSVRLRGVGQSCPSLELSPLGPSPHP*KF' 

LFFVLKSSDVLDILVPILFFLNDARADQSRVGLM , 

HIGVFBLLLLSGECNFGVRLNKPYSIRVPMDff VF i 

TGTHADLLIV\VFHKJ3TSGHQRLQPLFDCLLTIW 

NVSPYLKSLSMVTANKLLHLLEAFSTTWFLFSAA 

QNHHLVFFLLEVFNNIIQYQFDGNSNLVYAIIRKR 

SDFHQLANLPTDPPTIHKALQRRRRTPEPLSRTGS 

QGGAPPWRAPAPLPLQSQAPSRPVWWLLQALTS 

♦PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQTIMRLLQVLVPQVEKICIDKGLTDESEILR 

Ft OHfiTI y GLLPVPHPILIRKY.OANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPLIPRLGQHGAQGRIPPL 

NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 

GRAPPRGRDGFPGPEDFGPEEMFDASEEAARGRD 

LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSVMG 

SVVKSEASSSPPWTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3886 


A 


773 


'317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 
TKSQMNCNLGTCQLQRSGPRCLCPNTNTHWYW 
GETCEFNIAKSLVYGWGAVMAVLLLALIILIILFS 
LSQ\RKRHRPESEGEADFGLENATNNFG\PTLETV 
DSGTELHIQXRPEMVASTV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 

RQLLRKADGVVLMYDITSQESFAHVRYWLDCL 

QDAGSDGVVILLLGNKMDCEEERQVSVEAGQQL 

AQELGVYFGECSAALGHNELEPVVNLARSLRMQ 

EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QNIDITNFSSSWNDGLAFCALLHTYLPAHIPYQEL 

NSQDKRRNFMLAFQAAESVGIKSTLDINEMVRT 

ERPDWQNVMLYVTAIYKYFET 


3889 


A 


1 


1160 


LVVTAITAELAFPNEYTRMSTSELISELFNDCGLL 

DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 

WQLALTLILKlVnir IrOMlsJJroULrlroMAVum 

AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 

CITPGLYAMVGAAACLGGVTRMTVSLVVIMFEL 

TGGLEY1VPLMAAAMTSKWVADALGREGIYDA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K^Lysine, L*=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










HIRLNGYPFLEAKEEFAHKTL 

LLTVLTQDSMTVEDVETHSETTYSGFPVVVSRES 

QRLVGFVLRRDLIISIENARKKQDGVVSTSIIYFTE 

HSPPLPPYTPPTLKLRNILDLSPFTVTDLTPMEIVV 

DIFRKLGLRQCLVTHNGRLLGIITKKD\nLKHIAQ 

MANQDPDSILFN 


3890 


A 


1 


387 


SWCWTGIFVLGTTNLRLEGSWYRSLWGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RWYTKLQLKELENEYAINKFINKDKRRRISAAT 
NLSERQVTIWFQNRRVKDKKIVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVI1IPSALDLAST/QDEMVERPLGRL\DK\YA 

ASENHI*PDKMVAPEFASIPLRE\VCDDERDCIAV 

LGKN*PDWADDSEPT\VRAAELEQVPHIALFLFK 

KTRLSITICFFSKFLLPYCGLDTLADQNXNQVRKT 

SOAALL\ALLEOELIERFDVETKVCPVLIELTAPDS 

NDDVKTEAVAIMCKMAPVMVGKDITERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSWGQQAT 

EEMLLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDYQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPE1DLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRKELEEM1ENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEETISIEKRSDLQDE 

LDINELPNCKINQEDSWLISDAVENMDSTLHYIH 

NDSDLSNNSSFSPDEERRTKVQDVVPQALLDQY 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR 

QNWHCLRETYETI^SDMQWKVRRTLAFSIHELA 

VILGD\QLTAADLVPIFNGFLK*PSMKSRIGVLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSRNWR 

FRAELAEQLILLLELYSPRDVYDYLRPIALNLCAD 

KVSSVRWISYKLVSEMVKKLHAATPPTFGVDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVTEDDCLPM 

DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 

LLEKDYFLASASCHQEAVEQTIMALQMDRDSDV 

KYFASIHPASTKISEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGG SRG AGCKKAPPGRAP APGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATSAPLRKLSVDLKTYKHINEV 

YYAKKKRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDYIVRSGERWLERYEIDSLIGKGSFGQWKA 

YDHQTQELVAIKIIKNKKAFLNQAQIELRLLELM 

NQHDTEMKYYIVHLKRHFMFRNNHLCLVFELLS 

YNLYDLLRNTHFRGVSLNLTRKLAQQLCTALLF 

LATPELSimCDLKPENILLCNPKRSAIKJVDFGSS 

CQLGQRIYQYIQSRFYRSPEVLLGTPYDLAIDMW 

SLGCILVEMHTGEPLFSGSNEVCPQEGVDQMNRI 

VEVLGEPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKELRKDYQuru 1 KKLyJsVLO J UurUuivKA 

GEPGHSPAD\Y\LRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end . 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine* K=Lysine, ly=Leucine, M=Methionine, 
N«Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T«Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, £=possible nucleotide deletion, 
V=possible nucleotide insertion 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 
QAPASASSLPGTGAQLPPQPRYLGRPPSPTSPPPP 
ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 
RMTGGRPPLPPPDDPATLGPHLGLRGVPQSTAAS 

S 1 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK , 
NTVPRPASPtEAGTDPQTFLHTWVSECRD i 


3894 


A 


1120 


136 


SLPLAPAPAVAGPVALCPAGLCPAQPGMPAGPA 

AASGSHPEVGSVLQRSSQPHWPNPWPGAGHLPP 

PAGPFPYNPPAGPGAAAGLA*SPPRSSPTPCSVGP 

QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 

AAPAPGGPAPAEPPLGVPPVPAWLLPDSPPLPGT 

HSGPPPAAVSLPPAAAACPVWPPPLPHHPPDLES 

PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 

LLPLPRPPS*P/VPWKPLHSPVAVAGGSFVAGGSV 

LPAPDLDQPRPSGPPAASP-TPGPGVAQRPPGSAVL 

PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDLISCLCPPR 

SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 

PLSCSIDFQRLLAHEEETQKRRAKESGMAFTQLT 

FRDVAIEFSQDEWKCLNSTQRTLYRDVMLENYR 

NLVSLDLSRNCVKELAPQQEGNP/ARSIPHSDIGT 

T*KT*H*RVLLQGNQEBCNTRL*LSVER**KKLQQ 

SDYGPKRKSYL*ERPTR*KRYRKQVY*TSA\*LSF 

LPHPHELQQFQAEGK1YECNHVEKSVNHGSSVSP 

PQIISSTIKTHVSNKYGTDFICSSLLTQEQKSCIRE 

KPYRYIECDKALNHGSHMTVRQVSHSGEKGYKC 

DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

RSFSRNSCLALHRRVHTGEKPYKCYECDKVFSR 

NSCLALHQKTfflGEKPYTCKECGQAFSVRSTLTN 

HQVIHSDK 


3896 


A 


202 


498 


MVQSCSAYGCKNRYDKDKPVSFHKFPLTRPSLC 
KEWEAAVRRKNFKPTKYSSICSEHFTPDCFKREC 
NNKLLKENAVPTIFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG 
GGGPATMIHFILLFSRQGKLRLQKWYITLPDKER 










KKITRErVQIILSRGHRTSSFVDWKELKLVYKRYA- 
SLYFCCAIEXNQDNELLTLENVHR 


3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRIL 
YLTMFLSSVGFSWMMSIWPYLQK1DPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHffASHNKYYMLVARGLLGIG 


3899 


A 


24 


718 


FRGRPGIPEREGKGNHSFVEVARVrVVDLHSRLG 
GAMAERKGTAKVDFLKKIEKEIQQKWDTERVFE 
VNASNLEKQTSKGKYFVTFPYPYMNGRLHLGHT 
FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 
ACADKLKREIELY/GCPPDFPDEEEEEEETSVKTE 
DniKDKAKGKKSKAA/AKAGSSKYQWGIMKSLG 
LSDEEIVKFSEAEHWLDYFNALAIQDLKRMG 


3900 


A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 
SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 
GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAAKfc 
RSPPLFTDRTCSHE 


3901 


A 


193 


345 


GEWAVPPAPGGQGVSIPHGPEPGQGSGVHIAPRQ 
GEGSDRTEPLICPKAAP 
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SEQUD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D*Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P^Prolinc, Q=G1utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 

^pOSSIDlC DUCICUUUC luaci uuii 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPLSP 
PGSHAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


NNMRNPHLSSNHYLNLARTETVFARMESVKQRI 
LAPGKEGLKNFAGKSLGQIYRVLEKKQDTGETEE 
LTEDGKPL*VPERKAPLCDCTCFGLPRRYIIAIMS 
GLGFCISFG 1 


3904 


A 


732 


1046 


AMSECPLILYIHKHIDTYSQSYLFNDLFYPVYSGG 
RMVTYEHLREVVFGKSEDEHYPLW*VLFGK*YA 
V APN ALMFIRFM*NCTFVPKLP* VMDLK* *LQYK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 

PFPLPCSTMPGMMEKGPELLGKNRSANGSAKSP 

AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 

MRVGAEYQARIPEFDPGATKYTDKDNGGMLVW 

SPYHSIPDAKLDEYIAIAKEKHGYNVEQALGMLF 

WHKI^IEKStAiDtPNFTPFPBEWTVEDK-N'LFEQ 

AFSFHGKSFHRIQQMLPDKTIASLVKYYYSWKK 

TRSRTSLMDRQARKLANRHNQGDSDDDVEETHP 

MDGNDSDYDPKKEAKKEGMS 


3906 


A 

A 


2 


513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 
EATSSGKS1DYGFISAILFLVTGILLVIISYIVPREV 
TVDPNTVAAREMERLEKESARLGAHLDRCVIAG 
LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


ILIMSNCLQNFLKITSTRLLCSRLCQQLRSKRKFF 
GTVPISRLHRRVV1TGIGLVTPLGVGTHLVWDRLI 
GGESGIVSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLGWRAPLFSRCLAFHSPFILLNTPKLVKTAE 

LPPDRNYVLGAHPHGIMCTGFLCNFSTESNGFSQ 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAVVDVTVGGAHEALYSVPGE 

HCLTLQKRKGFVRLALRHGASLVPVYSFGENDIF 

RLKAFATGSWQHWCQLTFKKLMGFSPCIFWGR 

GLFSATSWGLLPFAVPITTV 


3909- - 


A 


1- 


793 


FRAAGRPAAAMGDIPWGLSSWKASPGKVTEAV 










KEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRREDLLIATKLWCTCHKKSLVETAGRKSLK 

ALKLNYLDLYLIHWPMGFKPPHPEWIMSCSELSF 

CLSHPRVQDLPLDESNMVIPSDTDFLDTWEAME 

DLVITGLVKNIGVSNFNHEQLERLLNKPGLRFKP 

LTNQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPVIKRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMHRKKVDNRIRILIENGVAERQRSLFVVVGD 

RGKDQVmHHMLSKATVKARPSVLWCYKKEL 

GFSSHRKKRMRQLQKKIKNGTLNIKQDDPFELFI 

AATNIRYCYYKETHKILGNTFGMCVLQDFEALTP 

NLLARTVETVEGGGLWILLRTMNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 

RYGADKMAAGGAVAAAPECRLLPYALHKWSSF 

SSTYLPENILVDKPNDQSSRWSSESNYPPQYLILK 

LERPATVQNITFGKYEKTHVCNLKKFKVFGGMN 

EENMTELLS SGLKND YNKETFTLKHKIDEQMFPC 

RFDOVPLLSWGPSFNFSIWYVELSGIDDPDIVQPC 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, INAspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=G!ycine, H=Histidine, 
I^lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N<=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S-Serine; 
T«=Threonine, V«Valine, W=Tryptophan, Y*=Tyrosine, 
X=Unknown, *« s Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTEAFESLQ 
KKT 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGIG 

LFALAHAAFSAAQHRSYMRLTEKEDESLPEDIVL 

QTLLAFAVTCYGIVHIAGEFKDMDATSELKNKTF 

DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNQDA 

LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKIVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


3914 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRONSTPNTOOPAVHPSTPPSRPLPOAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LY AD VTDPVLCLGQKDPG VEGKHCEKEKISS SK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQ VERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEY1IKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISroVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLnGTHSRNNPLHVGAEASECTVFAAAEE 

GGAWTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPA SCTGSEDSSEGFAISSESEENGESA 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 

Iftrntinn 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K~Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaroine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










MD STV AKEGTNVPL V AAGPCDDEGIVTSTG AKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLIISTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAnSTSTAECMPISA 

SEDPJSEENQLTADNPEGNGDLSATEVSKHKVPM 

PSL1AENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSS VSSIRYL A AVNTGAIKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSR1ETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 
LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 
PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 
DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 
KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 
■ VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 
SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 
LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 
ELKHVHAKSEPSKPARRLSESLHVVDENKl^ESKI 
EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 
ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 
KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 
KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 
KTERKSKHRl^RKLSVLGKDGKPVSEYIIKTDEN 
VRKENNKKERRLSAEKTKAEHKSRRSSDSK1QK 
DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 
NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 
KQVKVVETELQEGATKQATTPKPDKEKNTEEND 
SEKQRXSKVEDKPFEETGVEPVLETASSSAHSTQ 
KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 
GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 
HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 
GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 
MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

lOCullOD 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

nucleotide 

location 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine» P^Proline, Q^GIutamine, R^Arginine, S=Serine, ' 
T=Threonine, V=Valine, \V~Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPMRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTI> 

AKASITSKRHffEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENEMTMGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLUGTHSRNNPLHVGAEASECTVFAAAEE 

GGAWTEGFAESETFLTSIXEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKGDGSLSRDSEP/EGTITFISEVESDGAV-'KAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTWEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SroRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTV AEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEE1HSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTDCSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAVSMMSYLKQPPYG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
FTRSQLDVLEALFAKTRYPDIFMREEVALKINLPE 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

Inmrinn 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E«Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Dnknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










SRVQVWFKNRRAKCRQQQQSGSGTKSRPAKKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLWAKLPCPLHIFSLCVFIEENRLV 
SGSWARDIRSVEETDKSGYR 


3917 


A 


2 


776 


RNIPGPJ^FRPPGLRRLLKGPHMPREPRGYRTRVP 

ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 

NVQAGGALAPPRHLCGLCSRLHFLKPDLSVRAA 

PSRAGASVMALRKELLKSIWYAFTALDVEKSGK 

VSKSQLRVLSHNLYTVLHEPHDPVALEEHFRDDD 

DGPVSSQGYMPYLNKY1LDKVEEGAFVKEHFDE 

LCWTLTAKKNYRADSNGNSMLSNQDAFRLWCL 

FNFLSEDKYPLIMDPDEGEYLLKRYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNA1LLVAMLL 
CTGLWQAQRQASRQSQRELGGQVDLFKRRW 
RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 

YFCNKQ 


3919 


A 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPKK'l 

P^AMRRRLNMHEENLKTKKQHRKERLYPLRKYA 

AKA 


3920 


A 


1 


654 


RCCRSFVAPLQEKVVFGLFFLGAILCLSFSWLhHi: 

VYCHSEGVSRLFSKLDYSG1ALLIMGSFVPWLYY 

SFYCNPQPCFrYLIVICVLGlAAUVSQWDMFATPQ 

YRGVRAGVFLGLGLSGIIPTLHYVISEGFLKAATI 

GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 

IWFHSHQLFBQFWAGAFVHFHGVSNLQEFRFMI 

GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNBLDNSKIISEECRKELTALLHHYYPIEID 

PHRTVKEKLPHMVEWWTKAHNLLCQQKIQKFQI 

AQWRESNAMLREGYKTFFNTLYHNNIPLFIFSA 

G1GDILEEIIRQMKVFHPNIHIVSNYMDFNEDGFL 

QGFKGQLIHTYNKNSSACENCGYFQQLEGKTNV 

ELLGDSIGDLTMADGVPGVQNILKIGFLNDKVEE 

RRERYMDSYDIVLEKDETLDWNGLLQHILCQG 

VQLEMQGP 


3922 


A 


2 


164 


GKIYQRAFGGHSLKFGKGVQAHGCCCVADRTG 
HSDLHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVPTWQLKKNR 

RVRESHFLTKLHSLKMLSITPSQLENGKKITTYD 

YRFMVKLAEETDGIIVTNEQIHILMNSSKKLMVK 

DRLLPFTFAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDDDLLPGAASPYLGffWDGKAPCQQVLAHL 

AQLTBPSNFTALSFFMGFMDSHRDAIPDYEALVG 

PLHSLLKQKPDWQWDQEHEEAFLALKRALVSAL 

CLMAPNSQLPFRLEVTVSHVALTAILHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGGDSP Y A V A WAL.lv 

HFSRCIGDTPVVLDLSYASRTTADPEVREGRRVS 

KAWLIRWSLLVQDKGKRALELALLQGLLGENRL 

L7PAASMPRFFQVLPPFSDLS7FVCIHMSGYCFYR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

rnr res DO n d i n 2 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Ty rosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 

HLAAVACGLERFGQSPLPWFLTHCNWIFSLLWE 

LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 

LPF1YRTSYRGSLFAVTVDTLAKQGAQGGGQWW 

SLPKDVPAPTVSPHAMGKRPNLLALQLSDSTLAD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWVVPTQLRRDLIFSVHDIPLGAHQR 

PEETYKKLRLLGWWPGMQEHVKDYCRSCLFCIP 

RNLIGSELKVIESPWPLRSTAPWSNLQIEWGPVT 

ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 

QVLLQHVFARWGVPVRLEAAQGPQFARHVLVS 

CGLALGAQVASLSRDLQFPCLTSSGAYWEFKRA 

LKEF1FLHGKKWAASLPLLHLAFRASSTDATPFK 

VLTGGESRLTEPLWWEMSSANIEGLKMDVFLLQ 

LVGELLELHWRVADKASEKAENRRFKRESQEKE 

WN VGDQVLLLSLPKNG SSAKWV GPFYI GDRLSL 

SLYRIWGFFTPEKLGCIYPSSLMKAFAKSGTPLSF 

KVLEQ 


3924 


A 


1 


1826 


MGSVTVRYFCYGCLFTSATWTVLLFVYFNFSEV . 

TQPLKNVPVKGSGPHGPSPKKFYPRFTRGPSRVL 

EPQFKANK1DDVIDSRVEDPEEGHLKFSSELGMIF 

NERDQELRDLGYQKHAFNMLISDRLGYHRDVPD 

TRNAACKEKFYPPDLPAASWICFYNEAFSALLR 

TVHSVIDRTPAHLLHEHLVDDDSDFDDLKGELDE 

YVQKYLPGKIKVIRNTKREGLIRGRMIGAAHATG 

EVLVFLDSHCEVNVMWLQPLLAAIREDRHTVGC 

PVIDIISADTLAYSSSPVVRGGFNWGLHFKWDLV 

PLSELGRAEGATAPIKSPTMAGGLFAMNRQYFH 

ELGQYDSGMDIWGGENLEISFRIWMCGGKLFIIP 

CSRVGHIFRKRRPYGSPEGQDTMTHNSLRLAHV 

WLDEYKEQYFSLRPDLKTKSYGNISERVELRKKL 

GCKSFKWYLDNVYPEMQISG SHAKPQQPIFVNR 

GPKRPKVLQRGRLYHLQTNKCLVAQGRPSQKG 

GLWLKACDYSDPNQIWIYNEEHELVLNSLLCLD 

MSETRSSDPPRLMKCHGSGGSQQWTFGKNNRLY 

QVSVGQCLRAVDPLGQKGSVAMA1CDGSSSQQ 

WHLEG 


3925 


A 


5386 


2897 


VRWNSKTECYLS1QTQENFPANLNELVNCIVISSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSER1IAYLRDFNEDQKKAIETAYAMVK 

HSPSVAKICLIHGPPGTGKSKTIVGLLYRLLTENQ 

RKGHSDENSNAKIKQNRVLVCAPSNAAVDELM 

KKIILEFKEKCKDKKNPLGNCGDINLVRLGPEKSI 

NSEVLKFSLDSQVhJHPJMKKELPSHVQAMHKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKIKEVQGRPQKTQSUILESHIICCT 

LSTSGGLLLESAFRGQGGVPFSCVIVDEAGQSCEI 

ETLTPLIHRCNKLILVGDPKQLPPTV1SMKAQEYG 

YDQSMMARFCRLLEENVEHNMISRLPILQLTVQ 

YRMHPDICLFPSNYVYNRNLKTNRQTE AIRCS SD 

WPFQPYLVFDVGDGSERRDNDSYINVQEIKLVM 

EIIKLIKDKRKDVSFRNIGIITHYKAQKTMIQKDL 

DKEFDRKGPAEVDTVDAFQGRQKDCVrVTCVRA 

NSIQGSIGFLASLQRLNVTITRAKYSLFILGHLRTL 

MENQHWNQLIQDAQKRGAHKTCDKNYRHDAV 
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SEQ ID I 
NO: 

J 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A1anine C-Cysteme, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=*Histidine, 
I-lsoleucine, K=Lysine, D=Leudne, MfMetbionine, 
N=Asparagiiie, P=Proline, Q=Glutamine, R=Arginine, S=SeriDe, 
T=Threonine, V=VaJine* W=Tryptopban, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
V=possible nudeotide insertion 










KILiaKPVLQRSLTHPPTlAPEGSRPQGGLPSSKL 

DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 

PVHDQLQDPRLLKRMGIEVKGGIFLWDPQPSSPQ 

HPGATPPTGEPGFPVVHQDLSHVQQPAAVVAAL 

SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH i 

RREARAFSEGEQEKCGSETHHl KKJMoK vtvt&lL. 

EQEDSSSKKRKLL 


3926 


A 


99 


284 


MPREDRATWKSNYFLKI1QLLDDYPKRFIVGANN 
VGSKOMQQIRMSLRGKAWLMGKNTMMR 


3927 


A 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGENW1 
FGDFMCKFIRFSFHFNLYSSILFLTCFSIFRYCVIIH 
PMSCFSIHKTRCAWACAVVWIISLVAVIPMTFLI 
TSTNRTNRSACLDLTSSDELNTIKWYNLILTA\LL 
CLPLVIVTLCYTT1IHTLTHGHAN\DSCLKQKARR 
LTILLL 


3928 I 


A 


i 


+.**./' 

1J1U 


■geeavgggaegggfgvgaqgraggrgyea.gr 

mrlsktlvdmdmadysaaldpayttlefenvq 

vltmgndtspsegtnlnapnslgvsalca1cgdr 

atgkhygasscdgckgffrrsvrknhmyscrfs 

rqcvvdkdkrnqcrycrlkkcfragmkkeav 

qnerdristrrssyedsslpsinallqaevlsrqit 

spvsgingdirakkiasiadvcesmkeqllvlve 

waky1pgfcelplddqgallrahagehlllgat 

krsmvfkdvlllgndytvprhcpelaemsrvsir 

ildelvlpfqelqiddneyaylkaiiffdpdakgl 

sdpgkikrlrsqvqvsledyindrqydsrgrfge 

lllllptlqsitwqmffiqiqfiklfgmakidnllq 

emllggspsdaphahhplhphlmqehmgtnviv 

antmpthlsngqmcewprprgqaatpetpqpsp 

pgasgsepykllpgavativkplsaipqptitkqe 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKULSHl-.G 
LDSAFRLFPDPRAGPWNTAVLSSGMEPETALWG 
PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 
IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 
LGHSNPLDHQIPLDPPAPEVVPTPSDWTKACEAS 
~ WQWGALTTWNSPPV VPANEPSLRELVQGRPAG 
AEKPYICNECGKSFSQWSKLLRHQPJHTGERPNT 
CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 
KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 
STNLIKHQRSHTGEKPYKCGECRRAFYRSSDUQ 
HQATHTGEKPYKCPECGKRFGQNHNLLKHQKIH 
AGEKPYRCTECGKSFIQSSELTQHQRTHTGEKPY 
ECLECGKSFGHSSTLIKHQRTHLREDPFKCPVCG 
KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 
SNLINHQPJHRGERPYICADCGKSFIMSSTLIRHQ 
RIHTGEKPYKCSDCGKSFIRSSHLIQHRRTHTGEK 
PYKCPECGKSFSQSSNLITHVRTHMDENLFVCSD 
CGKAFLEAHELEQHRV1HERGKTPARRAQGDSL 
LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 
QHQR1HIGENPYKNADGLIAHAAPKPPQLRSPRL 
T>cur:>j«:vpr:A AFf}R AFAPGOPLKPPEGOEGFSOR 
RGLLSSKTYICSHCGESFLDRSVLLQHQLTHGNE 
KPFLFPDYRIGLGEGAGPSPFLSGKPFKCPECKQS 
FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E«K3lutamic Acid, F=Phenylala nine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P«Proline t Q=Glutamine, R~Arginine, S=Serine, 
T^Threonine, V=vanne, w— I rypiopnan, i lyruwiic, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










EHLRSPLGARPYRCSDCKAbr JLUK V al. i Knynin 

TQEKPPNPEDPPJPEAVTLSTDQEGEGETPTPTESS 

SHGEGQNPKTLVEEKPYLCPECGAGFTEVAALLL 

v t yfc *"i Y i ff'v "\ POT 

rnR W P( VI 


3930 


A 


513 


273 


KTQETH1YISEH1FFPFLQGFGNLPICMAKTDLSLS 
HQPDKKGVPSPFILPISDVRASIGAGFIYPLVGTG 


3931 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKTPRQPIPvEKGPVKb. vrij l isxiar 


3932 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRD1 

GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 

PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQIPF1SKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

OMf?TRMGDlRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVYIRSKNWA 

KVGDLLPHVSSPKIHLQYAKAKEADGRYKEAW 

AYENAKQWQSVIRIYLDHLNNPEKAVNTVRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADIIGSEDTTNEDYQSIALY 

FEGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVAIEMAIETVGQAKDELLTNQLIDHLLGEND 

GMPKDAKYLFRLYMALKQYREAAQTAII1AREE 

QSAGNYRNAHDVLFSMYAELKSQKJKIPSEMAT 

NLMILHSY1LVKIHVKNGDHMKGARMLIRVANN 

ISKFPSHIVPILTSTVIECHRAGLKNSAFSFAAML 

MRPEYRSKIDAKYKKKIEGMVRRPDISEIEEATTP 

CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCLiSVij 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRTFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

TDFGEKWAEMNRLGMMVDLSHVSDAVARRAL 

EVSQAPWFSHSAAJtGVCNSARNWDDlLQLLfcb 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 

HIKAVMGSKFIGIGGDYDGAGKYRKKTTCKAPW 

RTSSRMSS 


3935 


A 


1 


883 


HETTPAWQSVLLERGWNKFDKQEQNAEDWNL 

YWRTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 

KDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

ILBFSDFKDFEFDDMYIVQKYISNPLLIGRYKCDLR 

I YV C VTGFKPLTIYvYQEGL VR!* A 1 bKJ- l>ls>in iaj 

NNYAHLTNSSINKSGASYEKKEVIGHGCKWTLS 

RFFSYLRSWDVDDLLLWKKIHRMVILTILAIAPS 

VPFAANCFELFGFDILIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPLPKHYQYCVRYLYYQVTKDVlKJil'A 
DDGVKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 
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TABLE 7 



SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


g 


22 


0.913 


0.718 


9 


17 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 ] 


0.989 


0.884 


19 


49 


0.996 


0.719 


20 


28 


0.972 


0.920 




23 1 


,0.954 1 


0.905 


92 


46 


0-955 


0.568 


93 


26 


0.942 


0.654 


94 


19 


0.979 


0.941 


95 


34 


0.884 


0.565 


96 


33 


0.934 


0.584 


97 


17 


0.975 


0.914 


9R 


18 


0.980 


0.934 


90 


23 


0.928 


0.718 


30 


26 


0.978 


0.885 


39 


20 


0.946 


0.719 


33 


29 


0.933 


0.671 




25 


0.996 


0.920 1 


36 


26 


0.903 


0.579 


40 


19 


0.981 




47 


25 


0.971 


0.909 


53 


22 


0.991 


0-928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 

-0.883- — 


0.718 
0.555 


- -86 — 

87 


20 
24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.857 


169 


30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.606 


176 


30 


0.968 


0.872 


177 


22 


0.957 


. 0.791 


192 


43 


0.930 


0.678 
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SEQ ID NO: 


Positi n of end of 
Signal in Amin Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


Means (Mean ocorej 


195 


19 


0.956 


U.OOU 


202 


21 


0.982 


fi 9/71 
U.O / 1 


203 


24 


0.957 


u.o / u 


207 


23 


0.954 




224 


46 


0.955 


U.JUO 


225 


26 


A A/11 

0.942 


n 6*a 

U.O JH 


228 


45 


A A/T 1 

0.961 


n r^q 


231 


28 


A AO/I 

0.994 


U.7 D 1 


232 


28 


0.993 


U.07O 


234 


19 


A A*7A 

0.979 


<n Q/19 

'U.y^tz 


235 


19 


0.979 


u.y*ti 


238 


20 


A AO*7 

0.987 




244 


23 


0.929 


U.OoJ 


250 


34 


0.884 


U.jOj 


256 


33 


0.934 


A CO/I 


258 


25 


0.934 




259 


22 


0.969 


O.o/ 1 


264 


19 


0.952 


U./jj 


265 


17 


0.975 


A Ol A 


266 


17 


0.975 


A.A.l >1 
U.7l4 


271 


23 


0.974 


U.oo4 


274 


13 


0.971 


O.o34 


275 


18 


0.980 


0.934 


278 


32 


0.958 


U.OOO 


280 


24 


0.966 


U.ool 


281 


24 


0.966 


U.ool 


286 


23 


0.928 


A 0 1 Q 

U. / lo 


291 


35 


0.991 


A ©1/1 

U.oz4 


293 


27 


0.956 


A QC\C 

U.oUo 


294 


23 


0.952 


A OT7 

U.oz / 


301 


26 


0.978 


A OOC 

U.ooO 


316 


20 


0.946 


A 1 1 O 

u. /iy 


320 


28 


0.978 


u. /zo 


327 


29 


0.933 


U.O /I 


331 


48 


0.903 


A 

U.D/1 


345 


25 


0.996 


a oon 


349 


26 


0.903 




351 


24 


0.951 


U.o /O 


352 


18 


0.944 


0. / lo 


353 


32 


0.992 


- A C^/l' — ~ " 

U.5D4 


354 


27 


0.945 


U.ol / 


355 


16 


0.922 


u./io 


356 


13 


0.959 


U.O 15 


357 


23 


0.986 


U.O to 


358 


19 


0.904 


A /Til 

U.O / I 


359 


16 


A AOO 

0.988 


A AC 1 

U.7J 1 


360 


15 


A AO 1 

0.981 


O Q^R 


361 


18 


A (\AA 

0.944 


u. / 10 


362 


21 


A AO/I 

0.984 


u.ooy 


363 


40 


0.979 


U.O IJ> 


364 


18 


0.883 


U.O^ 


365 


22 


0.962 


A QAQ 

U.7U0 


366 


22 


0.961 


U.oz / 


inn 
DO/ 


AA 


0.941 


0.624 


368 


20 


0.952 


0.791 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 
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Position oi enu oi 

Cmnol in A m inn A r»iH 

oignai in M.niiuu /vciu 


MovC /T\/I A YTlVfTTM 
lViaXo ^IVJL/VAIIYIUIYJ 


TV/Tc>o ri Q /Moon Con re>\ 
IVAcaUO ^iTlVdll OlUIc^ 


379 
J /z 


98 


0 074 


0.894 


373 
J 10 


1 0 

17 


0 079 


0 947 


374 


70 


0 968 


0.785 


37^ 
J / J 


10 1 


0 949 

V.7^7 


0.897 


377 


93 
ZJ 


0 067 


0.910 


37ft 


31 


0 074 

U.y / *t 


0.895 


370 

J 17 


96 

ZO 


0 069 


0 939 


3R0 
JoU 


97 
z / 


0 045 


0.817 


383 


97 
z / 


0 045 


0.817 


3R4 


95 
ZJ 


0 009 


0 877 


3R*. 


39 
JZ 


0 083 

V.70J 


0 825 


3ft6 
JoO 


/I /I 
44 


0 094 

U.yZH 


0 564 


3BT s 
JO / 


96 
Z0 


0 Q71 

U.y / 1 


0 804 
u.oyt 


3ftft 


1 0 

iy 


0 080 


0 869 


3QO 

Joy 


94 
Z4 


0 000 
u.yyu 


n 047 
u.yt / 


3 OA 

jyu 


3/f 

J4 


n 049 
u.yn-z 


0 635 


jyl 


1 < 
10 


0 099 

u.yzz 


n 716 

U. / ID 


jy4 


1 o 

iy 


0 Qft7 

u.yo / 


0 070 
u.y / u 


jyo 


36 

io 


0 007 

u.yyz 


0 866 


/! (\A 


1 3 


0 0^0 

u.yjy 


0 81 8 


All 
41 1 


03 

Zj 


0 Q86 


0 878 
u.o / 0 


421 


1 O 

iy 


O OOA 

u.yu4 


0 671 
U.O / i 


425 


2o 


0 07 1 
u.y / 1 


0 717 
u. / 1 / 


431 


lo 


0 Oftft 

u.yoo 


0 051 

u.yj 1 


/I CO 

452 


lo 


O QAA 

u.y44 


O 71 6 

V./IO 


A CO 

45y 


21 


n 001 
u.yy 1 


0 009 
u.yux 


4oo 


•"> 1 

21 


O QR4 

u.yo4 


0 860 
u.ouy 


AHQ 
4/5 


4U 


0 070 

u.y 17 


0 81 3 

U.O J J 


4oo 


1 Q 

lo 


0 883 
u.ooj 


0 603 
u.uyj 


/too 

4yy 


oo 
22 


O Q67 

u.yoz 


0 008 
u.yuo 


5U1 


1 o 

iy 


0 067 
u.yoz 


0 877 
u.o / / 


514 


/I A 

44 


n 04.1 


0 694 


COO 


90 
zu 


0 Q<.9 
U.J/JZ 


0 701 

\J. 17 L 


«33 
JJJ 


30 


0 014 


0 710 

U. 117 


54 o 


9ft 
25 


0 057 

u.y j / 


0 689 


C£1 

501 


9ft 
2o 


0 074 

u.y /4 


0 804 i 
u.oy*T 


502 


9fl 
Zo 


0 074 

u.y./ 4 


0 80^ 


504 


1 0 

lo 


0 040 

u.y4y 


0 806 
u.ouu 


5 /0 


1 o 

iy 


0 079 
u.y /z 


0 047 


5o4 - - ~ 


29 . ._, 


0 Q6R 
u.yoo 


0 785 — 

u. / O J 


JOJ 


9R 
Zo 


0 073 
u.y / j 


0 810 

U.O l v 


*Q1 

jyi 


1 Q 

iy 


0 040 


0 897 


*G7 

jyz 


OA 


0 001 

u.yy 1 


0 054 


jyH 


90 
ZU 


0 0R5 
v.yo j 


0 959 


jy5 


90 
ZU 


0 0X5 
u.yo j 


0 050 


617 
012 


93 
ZJ 


0 069 
u.y ox 


0 010 


£10 

oiy 


31 
J 1 


0 074 


0 895 


671 


1 5. 
1 J 


0 050 


0 795 

V. / 73 


633 


96 
xo 


0 060 


0.939 


OH U 


90 
zu 


0 049 


0.842 


0*0 


9S 
Zj 


0 01 1 

u.yj 1 


0.759 


684 


9* 

ZJ 


0 009 
u.yy* 


0.877 


oy i 


39 
JZ 


0 083 
u.yo j 


0.825 


698 


44 


0.924 


0.564 


700 


19 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 
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SEQ ID NO: 


Position of end of 


MaxS (MAXIMUM 


Meana (Mean acore^ , 


Signal in Amino Acid 


SCORE) 






Sequence 






718 


19 


a noo 
0.989 


n 869 


725 


21 


A OT£ 


U.O J 1 


728 


33 


A AiCI 

u.yoi 


n 80S 


734 


25 




U.UOv 


741 


34 


A A/IO 




744 


19 


A ACA 

0.959 


n 09/1 


747. 


16 


0.922 


n 9i 6 


756 


26 




n 86/1 
U.oOH 


767 


22 




ft OA** ! 


768 


27 


0.916 


U./Do 


769 


19 


A AC7 

0.987 


n 09rt 


770 


22 


A A0 1 

0.981 


ft oi^ 


771 


34 


0.993 


n 80^ 


773 


20 


0.968 


ft 0*50 


774 


21 ^ 


0.971 


ft OAS 


778 


22 


0.986 


A A/13 


779 


32 


0.973 


U.o'fO 


781 


23 


0.950 


A 8^9 


785 


27 


0.916 


A T<8 
U. /JO ■ 


786 


27 


0:916 


A *7C0 
U./JO 


788 


22 


0.981 


A Q11 
\J.7JJ 


793 


22 


0.986 


A OAO 


794 


39 


0.892 


A £<A 


797 


27 


0.965 


A QAH 


810 


22 


0.981 


A AQQ 

v.yjj 


823 


34 


0.993 


A QQ2 


825 


17 


0.962 


A T7Q 
U./ /O 


837 


20 


0.968 


A QIO 


844 


25 


0.984 


A 1 

U.yo 1 


845 


17 


0.919 


A TAA 

U./Uo 


846 


21 


0.971 


A OAS 


847 


21 


0.971 




890 


22 


0.986 




893- 


24 


0.971 


A 86^ 


894 


24 


0.971 


U.oOJ 


896 


32 


0.973 


A QAA 


899 


31 


0.982 


n on 


922 


15 


0.882 


A TA£ 


924 


21 


0.975 


A QA 8 


925 


21 


0.927 


U.OOl 


933 


20 


0.967 


A Qft6 

u.yuo 


oaa 
you 


9ft 


0.967 


0.906 


967 


38 


0.970 


0.784 


968 


47 


0.970 


0.557 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic 
Acid, E=Glutamic Acid, ^Phenylalanine, G=Glycine, 
H=Histidine, I=IsoIeucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, ^Threonine, V~Valine, 
W=Tryptophan, Y^Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible nucleotide 
insertion 


3955 


A 


235 


1272 


GPREVLAASSLADGSEEQVMAVALVRERDLSFPG 
VGDAVVNPTRWHLPAQPEMLYEGGEGRMETLK 
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SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=A1anine C-Cysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine,G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=VaIine, 
W^Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, \=possible nucleotide 
insertion 










DKTLQELEELQNDSEAIDQLALESPEVQDLQLERE 

MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 

KLVERCQEQKAKLEKFSSALQPGTLLDLLQVEGM 

KIEEESEAMAEKFLEGEVPLETFLENFSSMRMLSH 

LRRVRVEKLQEWRKPRASQELAGDAPPPRSPPP 

V/PPSPPGNTPCG* RAAAATISHASLPFALQPIPQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 

Y 


3956 


A 


821 


385 


SICADRTERVGIFFYIPAGTTDEADVTHP*EGHSYL 
SNHAGlQRSSRP/SHYQGE/WrBDNCFTADELQLLT 
YQLCHTYVRCTRSVSIPAPAYYAHLVAFRARYHL 
VDKEHDSAEGSHVSGQSNGRDPQALAKAVQ1HQ 
DTLRTMYFA 


3957 


A 


4621 


240 


EL1STFKLLLEKKJR.SEVMKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPJDLKVASKEVDEMNDMIE 

KESVEVAKTEK1VKADETIANEQAMASKAIKDEC 

DADLAGALPILESALAALDTLTAQDITWKSMKSP 

PAGVKLVMEAICILKGIKADKIPDPTGSGKKIEDF 

WGPAXRLLGDMRFUQSLHEYDKDNIPPAYMN1IR 

KNYIPNPDFVPEKIRNASTAAEGLCKWVIAMDSY 

DKVAKJVAPKKIKLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQLIGGLGGEKTRWSHTALELGQLYIN 

LTGD1LISSGVVAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWN1AGLPSDSF 

SIDNGinMNARRWPLMIDPQSQANKWIKNMEKA 

NSLYV1KLSEPDYVRTLENCIQFGTPVLLENVGEE 

LDPILEPLLLKQTFKQGGSTCIRLGDSTIEYAPDFR 

FY1TTKLROTHYLPETSVKVTLLNFMITPEGMQDQ 

LLGIVVAQERPDLEEEKQALDLQGAENKRQLKEIE 

DKILEVLSSSEGNILEDETAIKJLSSSKALAMEISQK 

QEVAEETEKKIDTTRMGYRPIAIHSSILFFSLADLA 

NIEPMYQYSLTWFINLFELSIENSEKSEILAKRLQIL 

KDHFTYSLYVNVCRSLFEKDKLLFSFCLTINLLLH 

ERAINKAEWRFLLTGGIGLDNPYANPCTWLPQKS 

WDEICRLDDLPAFKTIRREFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVIPM 

LQEFII>mLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAMKMLEKAVKEGTWVXH^QNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWNIP 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNYGGRVTDDWDRRTLRSILNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKS SDEV VNEV ASD1LGKLPNNFDIEAAMRRYPT 

TYTQSMhTI^LVQEMGRFNKLLKTIRDSCVNIQKA 

IKGLAVMSTDLEEVVSSILNVK1PEMWMGKSYPS 

T vpt nQYVMnn ART KFI OOWYEVGPPPVFWLSG 

FFFTQAFLTGAQQNYARKYTIPIDLLGFDYEVMED 

KEYKHPPEDGVFfflGLFLDGASWNRKKKLAESH 

PKHYDTVPVMWLKPCKRADIPKRPSYVAPLYKT 
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SEQ 

ED 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, l^Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, aenne, i— mreonine, v— ramie, 
W=Tryptophan, Y=Tyrosine, X=Un known, *=Stop codon, 
/=possible nucleotide deletion, V=possible nucleotide 
insertion 










SERRGVLSTTGHSTW : VIA\MTLPSDQPK£HW1GR 
GVALLCQLNS 


3958 


A 


35 


529 


"GADMAKSKNHTTHNQSRKWHRNVIKKPLSQRYK 
ct vr\mDvrT ^>JTUPT?TTf TfTTKKKGT JCKMOADSA 
KAVSTCAKAIEALVKPKEVKPKIPKGVSCELN*LA 
YIAYPKFWTCACACIAKGLRLCQPKAKAQDQTK 
AOVOIKAQAAAPASVPTQAPKGAQAPTKASG 


3959 


A 


1883 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPG1PVDPRVR 
PRVRSHLVMYLG1TTGSLHKAWSGDSSAHLVEEI 
QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 
ANCSVYESCVDCVLARDPHCAWDPESRTCCLLSA 
PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 
PQIIKEVLAVPNSILELPCPHLSALASYYWSHGPAA 
VPEASSTVYNGSLLLIVQDGVGGLYQCWATENGF 

SYPVISY WVDSt^DQ t -L/vLDr JcJL.Auirivr.n vkv i 
RVSGG^iAAQQSYWPHEVTVTVXFALyLSGALI 
ILVASPLRALRARGKVQGCETLRPGEKAPLSREQH 
LOSPKECRTSASDVDADNNCLGTEVA 


3960 


A 


1 

i 


481 


' SYAAPSLFVKSLYWALAFMAVLLAVSGWrWLA 
SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 
SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 
AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDENCG 
ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ ID NO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


ABO 12308 


Anthocidaris 


B2HC 


4169 


74 






crassispina 








3940 


U10248 


Homo sapiens 


ribosomal protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR013 17 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 


4031 


100 


3942 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 



TABLE 10 



SEQ ID 
NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-ll 209- 
224 


3942 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 6.400e-ll 37- 
55 

virion of signature in amino acid 



sequence 
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TABLE 11 



SEQID 
NO: 


PFAM Name 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


Ribosomal_L29e 


Ribosomal L29e protein family 


2.3e-19 


77.8 


3941 


Sema 


Sema domain 


4e-181 


615.1 


3942 


lectin c 


Lectin C-type domain 


0.086 


-7.1 



TABLE 12 





SEQID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 




3941 


31 


0.985 


0.926 




3942 


21 


0.974 


0.894 


10 






TABLE 13 





SEQ ED NO: 
of full length 
nucleotide 
sequence 


SEQID 
NO: of full 
length 
peptide 
sequence 


SEQ ID NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority Docket 
number 

corresponding SEQ 
ID NO: in priority 
application 


SEQ H) NO: in 
USSN 09/496,914 


3937 


3943 


3949 


3955 


787CIP2G_1 


787 3587 


3938 


3944 


3950 


3956 


787CIP2G 2 


787 3813 


39^9 


3945 


3951 


3957 


787CIP2G 3 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G 4 


787 4887 


3941 


3947 


3953 


3959 


787CIP2G_5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQIDNOS: 




RNA SOURCE 


NAME 




adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


Invitrogen " 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV001 


3938, 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938, 3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


Invitrogen 


FHR001 


3940 


fetal kidney 


Clontech 


FKD001 


3940 


fetal kidney 


Clontech 


FKD002 


3940 
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TISSUE ORIGIN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQ ID NOS: 


RNA SOURCE 


NAME 




fetal liver-spleen 


Columbia 


FLS001 


3937, 3940 


University 






fetal liver-spleen 


Columbia 


FLS002 


3938, 3941 


University 






fetal liver-spleen 


Columbia 


FLS003 


"3940 : 


University 






fetal liver 


Clontech 


FLV004 


3940 


fetal skin 


Invitrogen 


FSK001 


3940-3942 


fetal spleen 


BioChain 


FSP001 


3940 


fetal brain 


GIBCO 


HFB001 


3937, 3940-3941 


infant brain 


Columbia 


IB2002 ■ 


3937, 3939,3941 




University 






leukocyte 


GIBCO 


LUC001 


3940-3941 


leukocvte 


Clontech 


LUC003 


3940-3941 


melanoma from cell line ATCC 


Clontech 


MEL004 


3940 


#CRL 1424 








mammarv eland 


Invitrogen 


MMG001 


3937, 3940-3941 


neuronal cells 


Strategene 


NTU001 


3937, 3942 


prostate 


Clontech 


PRT001 


3938 


rectum 

1 vvlUlll 


Invitrogen 


REC001 


3940 


salivarv eland 


"CiontecK 


SALsOS 


-3941 


small intestine 


Clontech 


SIN001 


3940 


skeletal muscle 


Clontech 


SKM001 


3940 


spinal cord .. 


Clontech 


SPCOul 


3940 


thymus 


Clontech 


THMc02 


3938 


thyroid gland 


Clontech 


THROOl 




uterus 


Clontech 


UTROOl 


3940 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof. 1 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

"'"8." " "A host cell genetically engineered to comprise the polynucleotide of claim-l 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 3949-3954. 
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A composition comprising the polypeptide of claim 10 and a carrier. 



12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

1 6. A method for detecting the polypeptide of claim 1 0 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting -formation of- the- complex, so ~that- if - a complex, formation is. 

detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18. A method for identifying a compound that binds to the polypeptide of claim 10, 

comprising: / 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 

conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 1 

19. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 
the group consisting of SEQ ID NO: 1-984; 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof. 

21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one ofSEQ ID NO: 1-984, 1969-2952, 3937-3942 of 3949-3954. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 

27: A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
' polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 



483 



They can be obtained at the address given below. 




